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New York Institute of Technology

MAW!!!')

The research described in this proposal is designed to provide a model

for the development of curricula in differentially paced systems. It seeks

to utilise modern technology and provide the detailed mechanism whereby each

student in a mass training effort may proceed' in his chosen curriculum at

his Optilalqatewith a high probability of attainment of the objectives of

the program. it must eifect Smooth inter and intro-course transitions

which relate effectively to other pertinent disdiplines and prerequisites,

to spell out reeburces available, to provide diagnostic means for assessment

of student performance, and to furnish recommended, corrective and therepi,

pectic measures quickly, where weaknesses are evident.

finally, it strives to challenge, reinforce, and motivate each student

towards greater effort in a differentiallywpaced, economical and logisti-

cally feasible system.

These broad aims may be detailed in a set of sub-objectives designed'

to insure the following:

1. That a detailed list of items for each exourse in a curriculum be

formulated and that the objectives for teaching each of the items

be coded for later evaluative purposes. Items and codes will be

programmed for a computer for storage, interpretation and easy

retrieval.

2. That there be smooth transitions between successive courses within

a departmenteltedtteulee

That Courses taken in one department be closely linked with those

taken in other departments, so that seedless repetition of

materials be avoided; that each item of material be sufficiently

covered; that prerequisites be supplied in proper time phase;

and that newly acquired tools be put into use as quickly as possible.

4. That the materials for the courses be available; that the student

know exactly row he *veld use the material; and that he be able

to proceed at the raft best suited to his learning abilities as

determined by the combined resources of instructor and computer.

3. That means be provided to continually evaluate the student's

progress so that he can be advised of appropriate probleuksessions

discussion groups, lectures and other services and facilities of

value to bin.

121366
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6. That the student be able to observe his own progress; that he
learn of his alistakes quickly and be referred to remedial
materiel; and that he be stimulated to proceed at a rate which
will ensure both effective learning and good use of time in a
differentially. paced program.

7. That the courser of instruction be continually assessed for
quality and effectiveness.

8. That they serve as guides for students sod faculty to primary
and secondary sources so that they may obtain alternate
approaches towards particulaT items and groups of items.

That they serve as guides for teachers in assigning outside
reading or extra projects.

II. ZusiftejeAngse
Methods have been developed to meet the objectives listed above in a

self-improving differeotially-paced system. Detailed procedures are re-

ferred to in the appendices and attachments to the report. Specific illus-

trations of bow the model system is meeting its objectives follow.

Course Obiectivls - An Item Analysis for each course

represents the detailed topic-by-topic breakdown of

course content. Specifically, each course has been

analysed with respect to:

a. a close breakdown of course sequence by topic

b. suggested source references for study of each topic

Serpie pages from the It Analysis of Electrical Technology

5011, DC and DC Circuit Analysis, in original and restructured

forme are attached in Appendix A. (Attachment AA includes re-

presentative sets of curriculum analysis materials originally

generated for use in the following courses:

225011 DC 'and AC Circuits

*T5030 Aasicjilectronics

1H4011 General Physics

832010 Principles of Ehonomics)

110



Articles VII and VIII of the Curriculum Analysis Materials and Procedures

Manuel (see Attachment BB) provide detailed explanations and directions

for generating courses designed for differential-pacing.

attrigittra- The Electrical Technology sequence, DC and AC

Circuit Analysis, Basic Electronics, and Transistor Electronics demon-

strate the type of curriculum planning facilitated by curriculum analysis

methods. Courses presented in this way enable students and instructors

to know immediately the direction of a particular course saquence as well

is minimum course requirements. Sample pages showing the relationship

of a topic presented at varying levels in each course are attached as

Appendix B. Courses like College Algebra and Trigonometry, General Physics,

and AC and DC Circuit Analysis are usually taken concurrently by freshmen

technology majors. They are planned to avoid repetition and arranged so

that pre-requisites and co-requisites in related courses are studied at

appropriate times. In addition, inter4epartmental conferences are aided

in curriculum planning by the availability of Item Analysis material and

other related curriculum analysis material.

Student Instructions for student use of

materials are precisely stipilated in brochures such as the one developed

for an Off-Campus Program (see Appendix C). The sample output forms con-

tained in Appendix D demonstrate how the computer aids the student in

analyzing his difficulties and determining his own best pace tor achieving

course objectives. The sample individual print-out is available for each

diagnostic test that a student takes. It is a test analysis which tells

him the topics requiring review as well as his score. In addition,

specific referrals to secondary resources are recommended for review of

each topic requiring further study. Note that Item Analysis material in
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Appendix A was resirUctured to indicate only prime source materials.

The computer-oriented' printout referrals give alternate media and

sources for items in which students encounter difficulties.

The sample individual print-out shown in Appendix D represents

a simplified version, of the referrals shown in Attachment AA and

originally described in the "Innovations in the Development of

Curricula for Differentially-Paced Systems' proposal. The new output

forms were developed by Na.I.T. and I.T.T. Human Engineering groups

as an improvement in the use of the computerised techniques. For

reinforcement, organization of study, and therapeutic purposes, it is

desirable for the student to receive the results of diagnostic exami-

nations as soon as possible. !1To achieve this, examinations are guided

by computer and the following information printed on an individual

output form for each exam a student tams:

a. Question number, correct answer and topic missed

b. Information category

c. Referral to secondary sources and page references

de Level and extent of treatment for each.suggested reference

New and better methods for storing and retrieving detailed referral

information for each topic have obviated the need for condensed re-

ferrals suggested in the original proposal. ay distinguishing between

the prime sources and suggested secondary sources used in a course, it

is possible to concentrate only on prime materials in designing the

basic course outltne and item analysis, yet to program specified'

secondary resources into the computer with indications that they are

to be used for back -up, enrichment, or review.

-4-



Croup section, test analyses are also attached in Appendix D. These

demonstrate the different dates at which varying. members of students,

took a test covering the same topics. Other important information

printed on these forms will be referred, to in other sectlana of this

report.) .A "learning laboratory" provides teaching machines, tape

and film. libraries, and. **live instructor for scheduled or un-.

scheduled study sessions. Resources', in the laboratory are designed

for a, variety of specific review. purposeS. Depending upon whether

a student needs more or less, extensive review, or a higher or lower

level of presentation Of topids, hi is directed to the resources most

suitable for him. His progress record and exams are generally the

best indicators of his specific study needs.

Sample records of progress of students in an Off- Campus Program de-

monstrate how the principles of differential-pacing worked in a

learning situation where the students were employed in industry

and would not have been able to pursue college-level study in con-

ventional curriculums with fixed time bases. These are attached.in

Appendix E.

The development and storage of Course Record Profiles and Studc.at

Record Profiles by computer provide further valuable information on

the learning rates of individuals and groups for each course and

topic studied. Selected data on each unit test a student takes is

stored here as a permanent record for the purpose of long term

analysis. Together, with detailed explanations of each, sample Course

Record Profiles and Student Record Profiles are attached in Appendix F.



Evaluation and Assessment

Group performance with respect to each question on a teat can be

readily assessed by reference to section test analyses readout by

computer (see Appendix D). Individual performance within a course

is stored by computer and printed in the form of a Course Reiord

Profile (see Appendix P for &tailed explanaiion) . Overall indi-

vidual performance in all COurses is provideci in the Student Record

Profile (also contained in Appendix F)'. Other group distributions

and correlations can be made as rapidly, once they ere programmed

into the computer. Continual assessment of quality and effectiveness

of courses using covariant and regression analysis of selected data

has been made feasible by the introduction of the computer into the

system. In addition to human evaluation of course and curriculum

content, it is now possible to correlate course content and methods

with effective learning for a particular student or group. For a

discussion of computer techniques and flexibility in grading exami

nations,fitee Artiolel of the Materials and Procedures Manual

(attachment BB). It should be noted that while most procedures

mentioned in the Manual are presently in use, some procedures have

been further refined for use with a data-linked terminal, with an

optical scanning mechanism, and for minor programming changes.

/I/ Summarv,

Faculty response to the new curriculum methods indicates the

potential for enrichment rather than limitation of instruction when

the materials are used as minimum requirements and guides. By specify-

ing primary and secondary sources, the Item Analyses and computer print-

outs indicate a direction for systematic expansion of the means for



ITT Summary (coned)

teaching and learning topics. The prospects for more creative teaching

within the framework of a differentiallmaced system are increasingly

more apparent as more faculty members participate in the development

and use of new curriculum methods.

1. An Item Analysis for each course represents the
detailed breakdown of Course content with respect
to topics and source references.;

2. Curriculum planning is facilitaied by curriculum
analysis methods with respect to the direction,
minimum requirements, and levels of presentation
for each sequenle. Pre-requisites and co-requisites
in related courses can be studied at appropriate
times wid seedless repetitions avoided.

3. Instructions for student use of course materials are
precisely stipulated. With the aid of computer, a
student can analyse his own difficulties and find
his own best pace for achievtag course objectives.
Specific referrals to secondary resources are recom-
mended for review of any topic requiring further study.
With a computer in the system, a student receives the
results of diagnostic examinations more quickly than
he does if conventional grading methods are used. A
student can proceed at his own rate and be directed to
use the resources of a "learning laboratory" for re-
view, reinforcement, and corrective purposes. Selected
data for each course and test taken is stored Ai part
of a student's permanent record in the form of Course
Record Profiles and a Student Record Profile.

Course Record Profiles, Student Record Profiles,
section test analyses, and computer grading of exams
provide the basis for continual assessment of the
quality and effectiveness of courses. Eventually,
course content and mahods will be correlated with student
learning behavior and evaluated accordingly.

The development of the new methods described in this report has made it

possible to use curriculum analysis materials as the basis for a truly

individualizing system in which every student can proceed at his own

pace. Furthermore, because of the development of associated "hardware"

(such as the installatior of the new data-phone and computer terminal

and NYIT's "learning laboratory"), it is possible for remote, data-

linked laboratories and classrooms to receive the benefit of differen

tially-paced education systems, controlled from a central computer

facility via simple telephone lines.

1111111111111111111111111111111111111M
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Sample pages from the Item Analysis of
Electrical Technology 5011, DC and AC
Circuit Analysis, in original and re-
structured forms.
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COURU ET5011

.111,

NUM=

TOP IC

too.M...0044P.......0

U00010

ET00020

.GT000.30

ET00040

ET00050

ET00060

ET00070

ET00080

ET00090

ET00100

ET00110

ET00120

ET00121

Title

States of Matter

Elements, Compounds)
Mixtures

Atomic Structure 6-8

Law of Electric Charge 8.10

Constitution of Charge
and Charging 11-14

Atoms and Ions 15-17

Couloiabts Law- Force
Between Charged Bodies 17.21

Electric Field 21-24

Detection Devices
Electroscope 24-25

Distribution of Charge 26-29

Lines of Force Field
Intensity

Conduction, Insulation

Units of Measurement

SUBJ CT STATIC ELECTRICITY

OURCE R6F4ii-INCIA NUMBERS ANI1 PAGES

140

3-4,7

ammalaNNIPaa.laawa.

Itet Analysis- Restructured Version

4-7

7-8

241-244

242

241 -244

9-12

13-17
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Appendix B

Sample pages show the relationship of
topics presented at varying levels in
the ET5011, ET5030, and ET5090 course
sequence (DC and AC Circuit Analysis,
Basic Electronics, and Transistor
Electronics.)



Appendix B

Tonic 11T001020 - Atomic Structure

As presented in ET5011, the concept of atomic
structure is the basis for defining such terms
as electric current, voltage, and resistance.

pic laws Theratonic !mission

Unless the student has a clear understanding
of atomic structure as it was presented in the
preceding course, he will not be able to under-
stand the process of thermionic emission which
he studies in 2T5030.

Topic ET03770 - Conductors

In the ZT5090 course, conductors are defined as
materials that have a large number of loosely
bound valence electrons, Such a definition mould
have no meaning to the student who had not
learned the basic concept rf "atomic structure."
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Congratulations on your acceptance into the New York institute of Technology'

ITT Off-campus Pcogram. The faculty and staff of New York Institute of Tech-

nology welcome you and stand ready to assist you in your studies in every

way we can. Although you will not be attending conventional classes, you

will be taking the same courses for college credit as your ow-campue counter-

parts.

This booklet has been prepared especially for you. It explains how to use

the course materials, some of which were especially designed for this program,

It will also tell you how to study and what types of facilities are available

to help you ilyau encounter any problems in a course.

Together with the orientation session, this booklet is intended as a guide

to explain what you have to do to complete each course successfully.
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A

For each course you will receive the following materials:

1. "Item Analysis and Source References t Book I"

2. "Diagnostic Questions, Book III"

3. IBM Port-A.-Punch Unit

4. Student Answer Cards

In addition, this booklet and a sample computer read-out will be very

useful to you if you have any questions later about how to proceed. Pleale

keep these with you whenever you intend to study until you are experienced

with the new methods.

Please contact Mr. Toddie) Manager of Education at ITTFL, regarding

purchase of required texts for each course you take and the availability

of other references and teaching machines.
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wMAT ts lue "ITEM ANALYSIS AND SOURCE REFERENCES, BOOK I?"

Book I contains a detailed list of topics covered in each course that you
take.

Look at the attached sample page from course ET 5011, "Book I." You will
see that eleven of the topics in the unit on Static Electricity are listed.
Each topic item is numbered on the left-hand side of the page. On the right-
tagnd side, there is a chart labeled "Source Porerenno Newberg and Pages."
The source reference numbers are 140, 150, 151, 155, etc. Under each source

reference number is a list of page (or frame) numbers for each topic item.
All the source references are listed in Book I. Most of them are books.

A guide to the source references indicates that 140 is a programmed textbook,

Basic Electricity, and that 151 is the second edition of Introduction to
Electric Cirduits by Jackson. Most of the topics on the sample page are
covered in these two required * books, but eight additional sources will be

available for reference in a specially designated area at ITT. These additional

sources may be textbooks, films, lectures, tapes or videotapes. You are ex-
pected to refer to these additional sources when you need them. When you

want further clarification of any topic you do.not understand, it is up to

you to use the resources in the special room set aside for you. (As we,get

under way, we will increase the number of resources to give you additional
possibilities for enrichment.)

Look at the sample page from ET 5011, "Book I" again. In the unit-on Static
Electricity, the first topic you study is "States of Hatter" (number ET00010).

Reference 140 is the required text, Basic Electricity,. When you begin
studying "states of matter" it is a good idea to start by reading pages 3-4

and 7 in Basic Electricity. Notice that this particular topic is not covered
in reference 151, but that you may find it among the references available

in the special roam set up for your convenience.

Diagrugg.wations on each topic will correspond to the references listed
in "Look I". These questions appear in a separate volume ("Book III") de-
sioed so that you can test yourself to find out whether or not you have
lesxaed the topics in each unit of study.

*Please contact the Manager of Education (ITT), Mt. Taddie, regarding the

purchase of required texts for each course.

)1121C2WilikoZONPVP,,Fri:illirlat,i40177'
.
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NEW 1OR1 INSTITUTE OF TECHNOLOGY

DIAGNOSTIC TEST

tToomn Course: ET5011
timc Unit No.: 1

bETOO:t1. Test Grouo: A

Quentton 1 If Hg. changes from a gas weighing 32 grams, to a solid,
ET0001O how many grams will Hg. weigh when it is in its solid
LW phase?

A) 45 ems.

B) 64 ems.

C) 32 ems.

D) 48 ems.

Question 2 A Substance that cannot be brokey °own into simpler
ET0002O substances is called a (an):
LW

A) Molecule

B) Element

C) Compound

Question 3 The core or nucleus of an atom consists of
ET00030 which have and charges
TM respectively.

A) Protrons and neutrons; positive zero

B) Positron and a neutron; positive zero

C) Positron and so electron; positive negative

D) Protron and a positron; positive positive

Question 4 A material which will not make a good permanent magnet is:
ET0004O
LW A) Steel

B) Nickel

C) Cobalt

D) Soft iron

11

3
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-4-

WHY ARE '.D1AGNOSTIC TESTS" NECESSARY?

Diagnostic tests taken after each unit help you to find out how well you
are learning the subject, unit by unit. Aided by the computer, you will
always be advised about how you should proceed in a course. The computer
will print out which topics give you trouble and will recommend that you
review those topics before going on to the next unit of study. By the time
you complete the course you should know each topic in every unit. In fact,
you cannot take an examination for credit until you are fully prepared for
it. When you have successfully mastered the material in thu diagnostic
tests, you will be ready to take a final examination for course credit.

HOW DO YOU TARE A 'DIAGNOSTIC TEST?"

In the volume, -Diagnostic Question, Book III", there is at least one
question for each item in each course. A diagnostic test generally con-
sists of :ten questions for each unit of study. The test is the multiple
choice" type; that is, for each question there is a choice of answers but
only one is correct. There is no benefit gained in compromising on a
diagnostic test because nu. are the only one who ever knows your score and
which answers were correct, which incorrect. You will be given an IBM
student identification (I.D.) number.Pufich this number on every student
answer cord you use to take a diagnostic test. Since no one bnt you and the
computer knows your number, no one but you and the computer knows your
scores on the tests. The: Whole idea of the diagnostic tests is to help you
find out where to concentrate your attention in your studies,

Look at the attached sample page from course BT5011, "Book You will
see that there are five multiple choice type questions corresponding to
the first five topic items in "Book I". If you studied carefully, you would
know the correct answers to these questions and would get them all right.
If, however, you didn't quite understand the topic on "atomic structure ",
for example, you would probably answer question 2 incorrectly and soon be
reminded to review the topic before going on to the next unit.

DIAGNOSTIC TEST PROCEDURE

Choose the answer you think is correct and use the IBM Student Answer Card
and Port -A -Punch unit according to the directions below for each diagnostic

11

test.

414010!Fk
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I. Insert card; holding Port -A -Punch unit with opening on the left-hand side.

2. Wtite your name, date, course number and test number in the column
labeled "do not punch." Write the word "off- campus" where it says "supervisor".

3. Pundit your Student I.D NuMber in the right-hand columns (36-40),
punching each digit in a different column.

4. Punch a "1" in the column labeled "sequence number", (column 35.)

This indicates that this card is the only card for the test. (Most tests

contain ten questions, but some may have as many as 20. You will require
no more than one card per test.)

5. Answer each question on the test by circals your choice lightly in
pencil or ink first. When you ore sure of your choice, punch out the
answers. Punch answer to Question 1 in column 1, answer to question 2 in
column 2, etc.

6. After the last column of answers, punch 0, 2, 8 vertically in the next
column as shown to indicate that the test has been completed. in a ten-

question test, punch 0, 2, 8 in column 11.

7. P' move card carefully then clean off paper chips from the back of the
card. The computer will reject cards improperly punched. Clean chips from
Pott-A-Punch unit by removing end cap and shaking chips out or running
stylus along the rubber slots.

8. As soon as you can after you finish a diagnostic test, bring the test
card to the room designated for the off-campus program. At the inception
of the program, if the room is not available, please bring'eards to the Office
of the Manager of Education (ITT), Mr. Toddle.

HOW DO YOU FIND OUT YOUR SCORE, RIGHT ANSWERS, WRONG ANSWERS, AND
RECOMMENDATIONS FOR STUDY?

Every diagnostic test you take will be processed by a computer which has
stored information on the courses, source references, and test answers.
For each test submitted, you will receive a computer read-out which tells

you the test score, which items and source references to review, and the

academic level and depth of coverage of the suggested review material for
each topic item as well as other information shown on the sample and
described below.
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SAMPLE READ-OUT

QUESTIONS

11D4 SCORE comm /imam COVERED DATE INSTRUCTOR

43352 40 ET 5011 lA 01010 ET00010 ET00100 2/7/66 LUTHER

QUESTION TOPIC ,S RC PAGES HP a DEPTH

ET 0080 COULOMB' S LAW, FORCES BETWEEN CHARGED BODIES. VII

8
8
8

ET00080
ET00080
ET00080

0140
0155
0125

0017
0007
0501

PT
NT
PT

00
00
01

3

The above diagram of a computer read-out illustrates the following information

regarding test number lA for the course ET5011:

1. Score - -Four out of ten questions were answered correctly. The test score

Ls 0,

nmis to be reviewed - One of the questions answered incorrectly was

vestion 8 (ET 0080). The question refers to COULOMB'S LAW. Notice that

"LU" follows the statement of the law, indicating that the topic to be

reviewed is a law. Where "BG" follows the topic statement, the topic to be

reviewed is general information, or background. Where "CP" follows, the

topic to be reviewed is a concept. (See the following Table of Abbreviations

and Code Designations for more "Information Categories" which may appear in

the read-outs.)

3. Source references and elm -- All available references to the topic to

be reviewed are listed. The sample shows only three, (140, 155, 125.) The

guide to the source references appears in "Book I" for each course.

4. A)094412321AMMOEI (0)-- The following table indicates that "PT"

is a programmed textbook, and "NT" is a normal text. Other methods include

machine presented programs, films, tapes, and workbooks. Note that source

reference 140 is a programmed text, 155 a normal text on the sample diagram.

5. Academic level (AL)-- Source references are suggested with the academic

level indicated as follows: "00" is high school level, "01" is first

semester college, "02" is second semester, and so forth. The table on the

following page contains these designations. Note that Coulomb's Law can

be reviewed in source reference 140 or 155 on a level that is easier to

understand than source reference 125.

6. agar- The extent of coverage of the topic to be reviewed is indicated

ci.T.ply by a 1 to 5 rating; the least coverage is designated as "1", the

most extensive as "5", Note that the level and depth of coverage are not

tiie same. 'Source reference 140 has more material on Coulomb's Law than 125

has, although 125 presents the material in a different, more advanced way.

14,

.41 r-A,+ a....
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TABLE OF ABBREVIATIMS AfD CODE, DESIGNATIONS

A. Method of Presentation

balawarao

01 CP Class Presentation

02 PT Programmed Text

03 MP Machine Presented Film

04 FL Film

05 LK Lecture

06 VT Video Tape

07 AT Audio Tap%

08 CH Course Notes

09 NT Normak Text

10 ST Self-Study (self-taught)

11 LM Laboratory Manual

12 WK Theory and /or Problem Workbook

13 BT Abridged Textbook

(99 such designations may be permitted)

B. Academic Level

00 High School

01 1st Semester College

12 12th Semester College

(09-12 are graduate level)

IMIRREELLELAMMUWAL

AT Analytical Technique pencil and paper operation

BG Background, general
information



c.,

1.01 YORK INSTITUTE OF TECHNO

Information - continued

CP Concept

DF Definition

ED Engineering
Device

Experimental
technique

FA Fact

FD Factual data

IN Instrument

LW Law

PE Percept

PR Principle

S/ Special
Illustration

Theory

Proof

A mental construct - an idea not
based upon sensory perceptions
alone

Statement of meaning of a term

circuit or physical object
designed and/or built

operation in lab or shop

experimentally verified theory

units, constants, constraints
and properties of materials
as needed to effect a design
of an instrument or an
engineering device

a device used primarily for
making an observation or a
measurement

a statement summarizing a body
of experiences or a logical
deduction from 'basic principles

phenomenon we become acquainted
with through the senses

plays the role of axiom or
postulate and cannot be derived

item presented in class as an
illustration of a topic
already discussed'

rigorous mathematical or logical

proof



Since a wrong response to a diagnostic test question will trigger an
automatic referral to specific review material, you can correct your errors
while they are still fresh in your mind before you go on to the next unit
of study.

The computer read-out will be available shortly after you hand in your
student answer card. Computer read-out information will be returned to you
where you hand in your answer card.

WHEN CAN YOU BEGIN A NEW UNIT OF STUDY?

You can goon to the next unit as soon as you. have satisfactorily completed
the first unit. You will know when you are ready to go ahead because you
will be advised (by computer), that you have no incorrect or omitted responses
and have done well on all questions in the diagnostic test. If you are not

ready to proceed, you will be advised of this too. You will have to review
the topics you do not know and take the diagnostic test again until you answer
satisfactorily. One important advantage of studying. in this way is that you
can take as much time as you need to learn. the materials thoroughly or can

accelerate where course work is tot difficult.

WHEN CAN YOU TAKE A FINAL EXAMINATION FOR CREDIT?

After you have studied all the topics and units in a course and have
satisfactorily completed all the diagnostic tests, you will be able to
prepare fora final examination which will be given at various intervals

as follows: end of 8th week, 12th week, 16th week, 20th week, 24th reek.
Consult announcements for specific dates and locations.



Appendix D

Sample printout forms'demonstrate how
the computer aids the student in
analyzing his difficulties and finding
his own best pace for achieving course
objectives.
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Appendix D

1. Sample individual printout is available for
each diagnostic test that a student takes. It
tells him which topics require review as well as
his score. In addition, specific referrals to
secondary resources are recommended for further
study.

It contains the following information for each
examination:

1,1

a. Question number, correct answer and topic
missed

b. Information category

c. Referral to secondary resources and page
references.

d. Level and extent of treatment for each
suggested reference

4.6
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Appendix D

11 2. Group section test analyses show 12 different
dates at which different groups took the same
test. Information contained in these analyses
provides a ready assessment of group performance
with resfact to each question on a test and the
time the test is taken,

Note, for example, the various responses
to Question 007 which would indicate need

for revising and/or discounting that par-
ticular question.
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Appendix E

Sample records of progress of students
in an Off-Campus Program demonstrate how
the principles of differential-pacing
worked in a learie.ng situation where the
students were employed in industry and
would not have been able to pursue college-
level atudy in conventional, time-based
currl.culums.
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Appendix F

Sample Course Record Profile and detailed explanation.

Sample Student Record Profile and detailed explanation.



1

Appendix F

1. Course Record Profile is a record of an individual student's

performance in a particular course. This record contains four

subrecords:

a. The Header which contains' identification and summary
information concerning various aspects of the student's
course performance including:

/) test and examination performance summary

2) exposure and performance on questions classified
by information category and student performance
category

b. Final Unit Test Area contains the dates and incorrect
responses for quarterly, midterm and final examinations

c. Examination Area contains the dates ant incorrect
responses for quarterly, midterm and final examinations (not shown)

d. Repeat Unit Teat File contains the dates and incorrect
responses for all failed unit tests.
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Appendix F

2. Student Record Profile is a record which summarizes the

individual student's performance in currently enrolled

courses. The record contains:

a. identification information

b. current academic status and objectives

c. cumulative exposure and performance by student
performance categories

d. current student progriMs and achievement in each
currently enrolled course
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0125 0201 # 02 01 1 #

0100 0449 # 09 01 1 #

0095 0278 # 09 01 1 #

0375 0033 # 03 01 2 # #

ET00030 'Milikan Oil Drop Experiment; charges on etactron ET AT

ET00020 0155 0012 # 09 01 1 #

ET00030 0100 0487 # 09 01 1 *0 #

ET00040 Elements, compounds, mixtures LW

ET00040 0140 0004 # 02 00 2 #

ET00040 0155 0009 # 09 00 1 # #



ET00050

ET00050

ET00050

ET00050

ET00050

ET00050

ET00050

ET00050

ET00050

F-2

DETAILED REFERRALS
STATIC ELECTRICITY

Law of Electric Charges

0140 0008 # 02 00 2

0150 0021, 0207 # 09

0151 0241 # 09 01 1

0155. 0006 # 09 00 1

0125 0101 # 02 01 1

0100 0449 # 09 01 2

0095 0277 # 09 01 2

0375 0051. if 03 01 2.

LW

if

01

if

if

#

#

if

# #

1

1.11%11

if

ET00060 Constitution of Charges and Charging CP PR

ET00060 0140 0011 # 02 00

ET00060 0155 0005 # 09 00

ET00060 0125 0301, 0401 # 02

ET00060 0100 0452, 0509 # 09

ET00060 0095 0294, 0297 # 09

ET00060 0375 0188 # 03 01

2 #

1 if

01 2 #

01 1 #

01 1 if

1# #

ET00070 Atoms and Ions C2 LW

ET00070 0140 0015 # 02 00 1 #

ET00070 0151 0007 4 09 01 1 if

ET00070 0155 0012 # 09 00 1 #

B700070 0375 0070 # .03 01 1 # #



F-3

DETAILED REFERRALS
STATIC ELECTRICITY

ET5011

ET00080 Coulomb's Law (forces between charged bodies) LW

ET00080 0140

ET00030 0155

ET00080 0125

ET00080 0100

ET00080 0095

ET00080 0105 0136 # 12 01 1 #

ET00080 0150 0209 # 09 01 1 if

Et00080 0151 0241 # 09 01 2 #

ET00080 0375 0051, 0215 # 03 01 3 # #

0017 # 02 00 3 #

0007 # 09 00 1 #

0501 # 02 01 1 #

0456 # 09 01 1 #

0280 # 09 01 1 #

ET00090 Distribution of Charge: LW CP

ET00090

ET00090

ET00090

ET00090

ET00090

0140. 0026 # 02 00

0151 0243 # 09 01

0125 0801, 1101 # 02

0100 0486 # 09 01

0095 0282 # 09 01

2 #

1 #

01 2 #

1 #

1 # #

ET00100 Detection Devices, Electroscope ED

ET00100

ET00100

ET00100

ET00100

Er 04100

ET00100

0140 0024 # 02 00

0155 0008 # 09 00

0125 0301, 0501 # 02

0100 0453, 0457 # Oci

0095 0279 # 09 01

0375 0200 # 03 01

1 #

1 #

01 1 #

01 2 #

1 #

2 #



P-4

DETAILED REFERRALS
STATIC ELECTRICITY

ET00110 Energy and Energy Levels LW PR CP

ET00110 0140 0007 # 09 01 1 # #

WOO 11

ET00120 Lines of Force; Field Intensity PR CP

ET00120 0125 0501 # 02 01 2 #

ET00120 0125 0801 0901 # 02 02 2 #

ET00120 0100 0470 # 09 01 2 #A

ET00120 0095 0281 # 09 01 3 #

ET00120 0105 0137 # 12 01' 1 #

ET00120 0150 0209 # 09 02 2 #

ET00120 0151 0241 # 09 02 1 # #

ET00130 Electric Field CP

ET00130 0140 0021 # 02 00 2 #

ET00130. 0155' 00055 # 09 00 1 #

ET00130 0125 0701 # '02 01 1 #

ET00110 0100 0467 # 09 01 1 #

mow 0095 0281 # 09 01 1 #

ET00130 0105 0137 # 12.- 01 1 #

ET00130 0150 0208 1 09 02, 2 #

ET00130

ET00130

0151 0242 # 09 02

0375 0340 # 03 01



I

ET00140

5200140

ET00140

ET00150

PT00150

LT00150

ET00150

ET00150

ET00150

ET00150

ET00150

ET00150

ET00160

ET00160

ET00160

ET00160

ET00160

ET00160

ET00160

F-5

DETAILED REFERRALS
STATIC ELECTRICITY

Gauss' Law LW

0125 1001 # 02 01 2 #

0100 0475 # 09 01 1 # #

Units

0150

0151

0155

0125

0100

0095

0105

0375

of Medeurement FD

0008 # 09 01 2 #

0013 # 09 01 2 #

0007 # 09 00 2 #

0601, 071 # 02 01 2 #

0460 # 09 01 1 #

0280 # 09 01 1 #

0261 # 12 01 1 #

0215 # 03 01 2 ##

Conduction, Insulation CP LW

0150

0151

0155

ONO

0014 # 09

0009 # 09

0015 # 09

0454 # 09

0095 0278, 0334 # 09 01 2 #

0375 0317 # 03 01 2 # #

ET00170 Semiconduction

ET00170

CP LW

0095 0333 # 09 01 1 # #

ET3011



DETAILED REFERRALS
CHARGES IN MOTION

ET00180 ELECTRIC CURRENT IN SOLIDS CP LW

ET00180 0140 0031 # 02 00 1 #

ET00180 0150 0030 # 09 01 1 #

ET00180 0151 0016 # 09 01 2 #

ET00180 0155 0014 # 09 00 1 #

ET00180 0125 0021 # 02 01 1 #

ET00180 0100 0536 # 09 01 1 #

ET00180 0095 0303 # 09 01 1 #

ET00180 0105 0146 # 09 01 ##

ET00190 CURRENT IN LIQUIDS AND GASSES

ET00190 3155 0066 # 09 00

ET00190 0100 0587 # 09 01

ET00190 0095 0440 # 09 01

ET00200 CONDUCTIVITY AND RESISTIVITY

ET00200 0140 0033 # 02 00

ET00200 0150 0036 # ,09 01

. gT00200 0151 0046, 0058 # 09 01

ET00200 0155 0032, # 09 00

ET00200 0125 2401 # 02 01

ET00200 0125 2201 #.02 01

ET00200 0100 0541 # 09 01

ET00200 0095 0331 # 09 01

ET00200 0165 0008 # 13 01

ET00200 0375 0638 #
03 a 01

ET00200 0105 0i46 # 12 01

CP LW

1 #

5 #

2 #



ET00210

ET00210

ET00210

ET00210

ET00210

ET00210

F -7

DETAILED REFERRALS
CHARGES IN MOTION

TEMPERATURE EFFECTS FD

0150 0045 # 09 01 I.

0151 0054 # 09 01 1 'lb

0155 0033 4
.0- 09 00 1

0125 2301 # 02 01 1 #

0375 0766 # 03 01 2 Is" #

ET5C11

ET00220 POTENTIAL (ELECTRICAL) POTENTIAL GRADIENT CP

ET00220

ET00220

ET00220

ET00220

ET00220

ET00220

ET00220

E100220

0125 1201 # 02 01 1 #

3100 0493 # 09 01 2 #

0100 0506 # 09 01 1 #

0290 0095 # 09 ni #

0165 0006 # 13 01 1 #

0105 0147 # 12 01 1 #

0150 0020 # 09 01 2 #

0151 0030 # 09 01 1 # #

ET00230 POTENTIAL DIFFERENCE (VOLTAGE) LW CP

ET0023C

ET00230

ET00230

ET00230

ET00230

ET00230

ET00230

ET00230

ET00230

ET00230

0140 0038

0150 0020

0151 0030

0155 0009

0125 1201

0103 0499

0100 0561

0095 0290

0095 0309,0315

0375 0350

# 02 01 1 #

# 09 01 1 #

# 09 01 1 #
# 09 00 1 #
# 02 01 1 #

# 09 01 1 I

# 09 01 1

# 09 01. 1#
# 09 01 3

# 03 01 1 # #



I

ET00240

ET00240

ET00240

ET00240

ET00240

ET00240

ET00240

ET00250

ET00250

ET00250

ET00250

F 8

DETAILED REFERRALS
CHARGES IN NOTION

VOLTAGE DROP CP PR

ET5011

0150 0028 # 09 01 1 #

0151 0031 # 09 01 1

0155 0041 # 09 00 1 #

0155 0053 # 09 00 1 #

0125 2601 # 02 01 1 #

0095 0319 # 09 01 1 # #

POTENTIAL OF CHARGED BODIES AND SURFACES CP LW

0125 1401 # 02 01 1 #

0100 0501 # 09 01 1 #

0095 0293 # 09 01 1 # #

ET00260 WOM ENERGY, POTENTIALOELATIONSHIPS LW

ET00260 0150 0028 # 09 01 1 #

ET00260 0150 0055 # 09 01 3 #

ET00260 0151 0030 09 01 1 #

ET00260 0125 2601,2701,,,32,I # 2 01' 3 #

ET00260 0100 0503,0558 # 09 01 1 #

1100260 0095 0290 # 09 01 -1 #

1100260 0095 0340 # 09 01 2 # #



F.4

DETAILOD REFERRALS
CHARGES IN MOTION

ET00270 COLIPLETE ELECTRIC CIRCUIT ED

ET00270

ET00270

ET00270

ET00270

ET00270

ET00270

ET00270

0140 0040 # 02 CO

0151 0020 # 09 01

0155 0013 # 09 00

3100 0540 # 09 01

0095 0304 # 09 01

0095 0315 # 09 01

0375 0304 # 03 '01

ET00200 ELECTRON VELOCITY; DRIFT VELOCITY FD

ET00280 0150 0005 # 09 01 1 #

ET00230 0151 0024 # 09 01 1 # #

ET00290 EFFICIENCY DF

ET00290 0150 0057 # 09 01 1 #

ET00290 0151 0070 # 09 01 1 # #

ET00291 UNITS OF MEASUREMENT 71:0

ET00291 0140, 0032, # 02 00 1 #

ET00291 0150 0016 # 00 01 1 #

ET00291 0151 0021,0029 #09 01 2 #

ET00291 0375 041,0755 # 03 01 2 # #

ETS011
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et,

a=1,1,11p

F-11

DETAILED REFERRALS
CHARGES MOT/ON

ET00330 ELECTRIC SYISOLS FD

ET00330 0140 0042

ET00330 0150 0004

ET00330 0151 0012

ET00330 0155 0034

ET00330 0155 0054

ET00330 0375 1232

ET5011

# 02 00 1

# 09 01 1 #

# 09 01 1 #

# 09 00 1 #

# 09 01 3 #

# 03 01 3 # #



P-12

DITMILW.D ItEktkIWILS
BATTERY-RESISTOR CIRCUIT FUNDAHEUTALS

ET00340 ' hmatte Diagrams ED

ET00340 0140 0046 0 02 00 1. ## .

ET00"40 0L45 0003 0 11 00 1 0#

ET0C?=, 0375 1232, 130640 03 01 3 0 ##

ET003 50 ehms Law LW

ET00350 0140 0048 0 02 00 1 ##

ET00350 0150 0035 00 09 01 1 0#

ET00350 0151 0046 00 09 01 1 0

ET00350 0125 2201, 2301 0 02 01 1 ##

ET00350 0100 0543 00 09 01 1 0

ET00350 0095 0310, 0315 #0 09 01 1 0

ET00350 0165 0009 0 09 01 1 0

ET00350 0i45 0016 00 11 00 1 ##

ET0050 0105 0146 0 12 01 1 0

1100350 0375 0437 0# 03 01 2 00 00

ET00:.,o Batteries bit Series / Parallel ED

ET003.0 0140 0055 0 02 00 1 0

ET00360 0155 0047 4# 09 00 10

ET00360 0125 3201 #0 02 01 1 ##

ET00360 0125 0901 0 02 01 1 ##

ET00360 0100 0572 09 01 1 0 ra.*

ET00360 0095 0320 00" 09 01 1 0

ET00160 '6105 0101 fit 12 01 1 0

1t00160 0375 0409 0 03 01 2 0

ET15:Al



0

F-13F-13

DETAILED REFERRALS
BATTERY-RESISTOR CIRCUIT FUNDAMENTALS

ET00380 Radiator a Series Circuiti ED

ET00380

=00380

ET00380

ET00380

T0080

ET003VO

ET

kT00300

ET00380

ET00380

ET00380

-3

140 0070

0150 0068

0151 0082

0155 0037

0125 2901

0100 0559

0095 0316

0165 0020

0145 0018

0105 0156

0375 1262,

00 02 00 4 00

00 09 012 00

#0 09 01 1 00

00 09 00 1 00

##02 01 1 0

00 09 01 3 00

00 09 01 1 00

00 '13 01 1 hi

0 11 00 1 011

00 12 01 1 00,

1356 00 03 01 3 00 00

80 0155 0037 00 09 00 1 00

T0080 0125 2901 ##02 01 1 0

ET003VO 0100 0559 00 09 01 3 00

ET 0095 0316 00 09 01 1 00

kT00300 0165 0020 00 '13 01 1 hi

ET00380 0145 0018 0 11 00 1 011

ET00380 0105 0156 00 12 01 1 00,

ET00380 0375 1262, 1356 00 03 01 3 00 00



ET5011
DETAILED REFERRALS

BATTERY-,RESISTOR CIRCUIT FUNDAMENTALS

ETOOr Zirdhoff's Voltage Law. LW

ET00390 0140 0081 00 02 00 2 00

ET00390 0150 0070 00 09 01 1 00

ET00390 0151 0004 00 09 01 1 OA

ET00390 0155 0046 # 09 00 1 00

ET00390 0125 3301 ## 02 01 1 ##

ET00390 0100 0574 00 09 01 1 0

'ET00390 0165 0054 0 13 01 1 00

ET00390 0105 0157 OA 12 01 2 00

ET00390 0375 1741 ## 03 01 4 00 00

Erma Resistor Parallel Circuits ED

ET0000 0140 00090# 02 00 1 OA

ET004C't 0150 0075 ## 09 01 2 ##

ETOO 400 0151 0090, 009400'09!,00 2 ##

ET00400 0155 0030 00 09 00 1 ##

ET00400 0125 2901 00 02' 01 1 OA

ETOO400 0100 0570 00 09 01 1 00

ETOO400 0095 0317 00 09 01 1 00

ETOO400 0165 0052 00 13 01 1 00

100400 0145 0026 00 11 00 1 00

ET00400 0105 01157## 12 01 2 00

ETOO400 0375 1370 2163 0. 03 01 4 00 00



ET00410

ET00410

ET00410

ET00410

ET00410

ET00410

ET00410

ETOC

ETOCC,A.

ET00410

ET00410

41,

F. 15

DETAILED REFERRALS
BATT4Y-RESISTOR CIRCUIT FUNDAMENTALS

Kirchoff's Current Law LW

0140

0150

0151

0155

0125

0100

0165

0145

0105

0375

0006 00

0075 00

0092 ##

0046 ##

3301 ##

0574 ##

0052 00

0026 ##

0157 00

1726,#

02 00

09 01

09 01

09 00

02 01

09 01

13 01 1

11 00

12 01

03 01

1 00

1 00

1 00

1 00

1 00

1

00

1 #0

2 00

2 00 00

ET00411 Conductance CP

ET00411 0150 0076 00 09 01 1 00

ET00411 0150 0092 ## '09 01 1 ## 00

ET00420

ET00420 0140

ET00420 0150

ET00420 0151

ET00420 0155

ET004?0. 0125

ETO:t ) 0100

ET00420 0095

ET00420 0165

ET00420 0145

ET00420 0105

ET00420 0375

Resistor. _mats - Series/Parallel ED

0097#¢

0079 ##

0096 ##

0039 ##

3001 ##

0560 00

0322 00

02 00 1

09 01 1

09 01 1

09 00 1

02 01 1

09 01 2

09 01 1

0030, 0046

0024 00

0159 00

2305 00

00

00

00

00

00

00

00

13 01 1 00

00

#

00 00

11 00 1

12 01 2

03 01 3

ET5011



0

F-16

ET5011

.5S

DETAILED REFERRALS
BATTERY-RESISTOR CIRCUIT ITUNDAYIENTALS

ET00430 Standard Resistors ED

ET00430 0100 0543 09 01 1 ## ##

ET00440

ET00440

ET00450

ETU.

ETOr.),

ET00460

ET00460

ET00460

ET00460

ET00460

ET00460

ET00460

ET00460

ET00460

ET00460

ETO0A61

ET

17,T0'

ETO1/470

ET00470

ET00470

ET00470

ET00470

ET00470

Practical Resistors ED

0125 3406 02 00 1 00 ##

Resistor Color Code ED

1 ##

3 00 00

0145 0013

0:;t75 0930

DC Power

0140 0065

0150 0058

0151 0071

0155 0043

0125 2701

0100 0577

0165 0038

0105 0153

0375 1572,

## 11 00

## 03 01

CP IR

## 02 00

00 09 '01

## 09 '01

0# 09 00

;# 02 01

0# 09 01

## 13 01

00 12 01

1 ##

1 00

1 00

1 00

1 is'

1 00

1 ##

1 00

2222 00 03 01 3 00 00

Efficiency 1W CP

0150 0057 00 .09 01 1 00

0151 0070 00 09 01 1 00 00

Maximum Power Transfer AT LW CP

0150 0073 ## 09 01 1 0

0151 0088 00 09 01 1 00

0155 0049 00 09 00 1 0

0125 0901 00 02 01 1 00

0165 0042 0 /3 01 1 00 00



ET00400

ETOO480

RT00480

ET00400

--T

DETAILED REFERRALS
BATTERY-RESISTOR CIRCUIT FUNDAMENTALS

joule's Law LW

0125 2701 ## 02 01

0100 0552 0 09 01

0095 0341 0 09 01

1 00

1 ##

100 00

ET00490 Voltage Dividers ED

ET00490 0140 0102 00 02 00 2 00

ET00490 0150 0083 00 09 e01 1 00

ET00490 0151 0100 00 09 01 2 00

ET00490 0155 0044 00 09 00 1 00

ET014s1 0145 0029: 0032 00 11 00 1 00

ET00';.' 0375 1807 00 03 01 2 00 00

ET00500 PotentiOmeters ED IN

ET00500 0151 0109 00 09 01 1 00

ET00500 0125 3401 ## 02 01 1 00

ET00500 0100 0566 00 09 01 1 0A

ET00500 0095 0334 00 09 01 1 00

ET00500 0165 0032 00 13 01 1 00

ET00500 0375 2015 0 03 01 3 0 ##

ET00510 Simple Hardware ED

ET00510 6155 0054 00 09 00 1 0 00

ET0Q520 Simple Switch and fuse Circuits ED

ET0000 0,140 0058 00 02 00 2 00

ETC0.5 0375 1306 0 03 01 2 ## #0

ET5011



P..18

DETAXIXD REFERRALS

MAGNETISM AND MAGNETIC INDUCTION

81100530 MOOTS ED PR

ET00530 0140 0110 # 02 00 1 #

ETO0i530 0155 0073 # 09 00 1 #

ET00530 0125 5701 # 02 01 1 #

ET00530 0100 0607 # 09 01 1 #

ET00530 0150 0109 # 09 01 1 #

ET00530 0151 0132 # 09 01 1 #

ETOM0 0375 0001 # 03 01 1 # #

Er 0540 MX Fly DENSITY U1 1E

140 0150 0116 # 09 01 2 #
740 0151 0140 # 09 01 '2 #

ETri0A0 0100 0612 # 09 01 1 #
ET00540 0095 0351 # 09 01 1 #
ET00540 0375' 0068 # 03 .01 2 # #

11T00550 NAGAFIC NitTERMS ED PD

ZT00550 0140 0114 0 02 00 1 0
ST00550 0151 0144 # 09 01 1 #
tro0550 0150 0120 # 09 01 1 #
sor00550 0125 5501 # 02 01 1 #

ET00550 0100 0678 # 09 01 1 #
ET00550 0095 0379 # 09 01 1 #
tise,0550 0375 0087 # 03 01 1 #

ET5011.



F-19
DETAILED REFERRALS

MAGNETISM AND MAGNETIC INDUCTION

ET00560 FORCES ON MOVING CHARGES, TORQUES PE LW

ET00560

ET00560

ET00560

ET00560

ET00560

ET00560

ET00570

E101570

.1,70

0150

0151

0150

0176

# 09

# 09

01

01

1

1

#

#

0125 4101, 4601 # 02 01 2

0100 0612, 0608 # 09 01 .2

0095 0350, 0356 # 09 01 1

0375 0024 # 03 01 1 # #

CYCLOTRON ED

0125 4201; 4301, 4401 # 02

0100 0613 # 09 01 1 # #

ET00580 MAGNETIC FIELD PE, LW, PR

ET00500 0140 0113 # 02

# 09

# 09

# 09

4701

# 09

ET00580 0151 0132

ET00580 0150 0109

ET00500 0155 0074

ET00580 0125 361$

ET00580 0100 0608

01 3 #

00 1 #

01 1 #

01 1 #

00 1 #

# 02 01 #

01 2 .#

ET00503 0105 0173, 0181 # 12 01 1 #

ET00580 0375 0032 # 03 01 2 # #

ET5011



F-20

MAILED. REFERRALS
ET5011

ET00590.

MAGNETISM an MAGNETIC INDUCTION

PERMEASILTTT DF FD

ET00590 .0150. '0118, 0125 # 09 01 1 #

ET00590 0151 0142, 0150 # 09 01 1 #

ET00590 0155. .0081 # 09 00 1 #

ET00590 0125 5301, 5601 # 02 01 2 #

ET005!7.0' 0100 0678 # '09. 01 1 #

Trif.) 0095 0379 # 09 01 1 #

ETOVO 0375 0090. # 03 01 1 # #

ET00600 SOURCES 3F MAGNETIC FIELDS LW 'CP

ET00600 0125 4801 # 02 01 1 # #

ET00610 LAW OF MAGNETIC POLES

ET00610 0140 0111 # 02 00

ET00610 0155 0073 # 09 00

ET00610 0125 5701 # '02 01

ET00610 0100 0691- # 09 01

ET00610 0105 0181. # 12 01

ET00610 0375 0007 # 03 01

trr006 ) AMPARIVSIAILE LW

Wit' 0 0125 4903

ET00620 0100 0688 #

Ei00620 '0105 0173' #

3 .# #

02 01 1

09 01 1

12 01 1

1001111111

11



F-21
DETAILED REPERULS

MAGNETISM AND MAGNZTIC INDUCTION

ET00630 MAGNETIZATION CHARACTERISTICS PD CP

ET00630

ET00630

ET006::0

ETO0C3o

ET t,,.06:0

ET00630

0150 0122

0151 0148

0155 0082

0125 6001

0100 0685

0095 0380

0375 0241,

# 09 01 2 #

# 09 01 2 #

# 09 00 1 #

# 02 01 1 #

# 09 01 2 #

# 09 01 1 #

0276 # 03 01 2 # #

ET00640 MAGNETIC FIELD AROUND CONDUCTORS CP TM

ET00640 0140 0116 # 02 00 1 #

ET00640 0150 0113 # 09 01 1 #
ET00640 0151 0137, # 09 01 1 #
ET00640 0155 0078 # 09 00 1 #

ET00640 0125 5001, 5201 # 02 01 2 #

ET00640 0100 0644 # 09 01 1 #

ET00640 0095 0353 # 09 01 2 #

Erg' `x:40, 0105 0173 # 12 01 1 #

ri0Of. 0 0375 0196, 0873 # 03 01 3 # #

ET00630. ELECTRICAL ATIALOGns I

ET00650, 0125 6001, 6101 #, 02, 01 2 # #

ET00660 MAGNETIC SHIELDING ED LW

ET00660

ET00660

ET00660

ET00660

0150 0131 # 09 01 1 #

0151 0155 # 09 01 1 #

0155 0077 # 09 00 1

0375 0090 # 03 01 1 # #



rI

ET00670

ET00670

ET00670

670

ET00670

ET00670

ET00670 0/00064/ # 09 01 1 #

ET00670 0095 0354 # 09 01 1 #

I

Y1-111.1

F-22

DETAILED REFERRALS
MAGNETISM AND MAGNETIC INDUCTION

FIELD OF A SOLENOID LW

0140 0118 40 02 00 1

0150 0115 # 09 01 1

0151 0139 # 09 01 1

0155 0079, 0085 # 09

0125 5101 # 02 01 1

#

#

#

00

#

1 #

ET00680 FIELD OF A TORROID

ET00600.

ET006?-0

Ei:006;80

ET00680

n00680

0150 0115 # 09

0151 0139 # 09

0125 5101 # 02

0100 0650 # 09

.0005 0352 # 09

01 1 #
01 1 #
'01 1 #
'01 '1 U

01 1 #

ET00690 MAGNETIC CIRCUIT ED

ET00690

ET00600

ST00696'

U00690

ET00690

0150 0132 # 09

0151 0156 # 09

0155 0083 # 09

0100 0700 # 09

0095 0382 # 09

01 3

01 3 #

ET5011

11
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DETAILED REFERRALS

MAGNETISM AND MAGNETIC INDUCTION
ET5011

ET00700 LENZ'S. LAW 1W

ET00700 0140 0121 # 02 '00 1 #

.ET00700 01501 10175 # 09' 01 1 #

ET00700 10151 10204 # 09 01 1 #

ET00700 0125 6901 # 02 01 1 #

ET00700 0100 0663 # 09 01 1 #

ET00700 0095. 0392 # 09 01 1

.ET00700 0375 0417 # 03 01 1' # #

ET00710 BIOAVART RELATIONSHIP LW

ET00710. 0125 4901 # 02 '01

0 720 AIR .GAP LW CP

ET00720 0150 0140 # 109 '01

*100720 0151 0166 # 09 01

ET00720 10100 0700 # 09 01

ET00730 RELUCTANCE DP CP

ET00730

=00730,

;111T007301

ET00730

0150 0117

0151 0142

0100 0702

0095, 0382

ET00740 ,DIDUCED

ET00740 0140 0124

ET00740 0125 3601,

ET00740 0100 0657,

# 09 01
#, 09 01

# 09 01

# -09 01

1 # #

1 #

1 #

1 # #

1 #

1 #

1 #

1 # #

MciGNET IC ItiDUCT .03N IN CP

# .02 00 1 #

3801 # 02 01 2 it

0666 # 09 01 1 #
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DETAILED RF2ERRALS
MAGNETISM AND MAGNETIC INDUCT/ON ET5011

ET00740 INDUCED EMI/ MAGNETIC 0 1 CTION LW CP (continued)

ET00740 0095 0390 # 09. 01 1 #

ET00740 0105 0190 # 12 01 1 #

ET00740 0150 0173. # 09. 01 1 #

ETOW.A0. 0151 0202 # 09. 01 1 #

.ETOC7i 0375 0890 # '03 '01 1 # #

ET00750 SELF 4 CTANCE LW CP

ET00750 0140 0134 # '02 00 1 #

ET00750 0150 0177 # 09 01 1 #

ET00750 0151 0206 # 09 01 1 #

ET00750 0125 7201 # 02 01 1 #

ET00750 0095 '0404 # 09' 01 1 #

ET00750 0105 0190 # 12 01 1 #

ET00750 0375 0453, 0918 # 03 01 1 # #

ET00760,,, UNITS OP 14EASUMENT , FD

ET00760: # 09 , 01

ETOu.::.0 0151 0140 # 09 01 1 #
J:1155- 0080 # 00 -' 1 #

ET00760-) 0125 39014,74001ir' 4602. #, 02 01 3 #

ET00760 0375- 0453t 0890 ,# 03 0 1 # #

srl!#4,r rA,44.1. -,A!,,.1,,`4441.4p
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DETAILED REFERRALS

MAGNETISM AND MAGNETIC, INDUCTION

1E71; 710

ET00770

ET00770

MUTUAL INDUCTANCE. LW CP

0140 0128 # 02 '00 1 #

0095 0405 # 09 '01 1 #

ET00770 0375 0439, 0924 # 03 -01 3 # #

ET00780 FARADAY'S. LAW 'LW

r ET00780 0100. 0659 # 09. 01 1 #

ET00780 0095. 0391 # 09 01 1 #

ET00780 0145 0169 # 11 00 1. #

I
ET00780 0105 0169 # 12 01 1 #

ET00780 0150 0175 -# 09 01 1 #

ET00780 0151 0204 # 09 01 1 # #
Li

ET00190 B, H, RELATIONS LW, BF

ET00700 0150 0119 # 09 01 1 #

ET00790 0151 0148 # 09 01 2 #

ET00790 0125 6801 # 02 01 1 #

ET00790 0100 0682 # 09 01 1 #

ET00790 0095 0378 # 09 01 1 # #

=00800 PRACTICAL PROBLEMS, EXAMPLES, CIRCUITS ED, Si

ET00800 0150 0132 # 09 01 2 #

ET00800- 0151. 0156 # 09 01 2 #

--ET90800 0155 0085' # 09 00 1 #

ET00000 0375 0202 # 03 01 2 # #

ET5011

4 .
,

,

, ,- ---11,
' '



or

P-26P-26

ET00820 Flux; Time Rate of Change - EM F LW, CP

ET00820 0150 0247 00 09 01 1 00

ET00820 0151 0204 0 09 01 1 OA

ET00820 0155 0092 00 09 00 1 00

ET00820 0125 0067 00 02 01 1 00

ET00820 0100 0667 00 09 01 1 00

ET00820 0095 0393 00 09 01 1 00

ET00820 0375 0087 0 03 01 1 00 00

ET00030 Generator Cycle Sine Curve FD AT

ET000 0140 0144 00 02 00 1 00

0 00

0150 0244 00 09 01 2 Oit,

ET0:q* , 0151 0281 00 09 01 2 00

ET00030 Generator Cycle Sine Curve FD AT

ET000 0140 0144 00 02 00 1 00

-ET00830 0155 0095 00 09 00 1 00

ET00830 0100 0667 00 09 01 1 OA

ET00830 0095 0394 09 01 1 00

ET00830 0375 0589, 0665 f0 03 01 3 00 00

0150 0244 00 09 01 2 Oit,

ET0:q* , 0151 0281 00 09 01 2 00

-ET00830 0155 0095 00 09 00 1 00

ET00830 0100 0667 00 09 01 1 OA

ET00830 0095 0394 09 01 1 00

ET00830 0375 0589, 0665 f0 03 01 3 00 00

or

ET5011ET5011

))I

4

A
f,

6

t'..

4

A
f,

6
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DETAILED REFERRALS
GENERATOR ACTION

ET00840 Bente Construction ED

ET00840 0140 0143 00 02 00 1 0

ETOOCAO 0150 0243 00 09 01 1 00

ET00w, 1 0151 0281 00 09 X01 100

BTOWO 0155 0093 00 09 00 1 00

ET00840 0100 0668 0 09 01 100

ET00840 0095 0406 00 09 01 1 00

ET00040 0375 0665 00 03 01 1 00 00

ET00050 Commutator Action ED ET

ET00050 0140 0149 00 02 00 1 00

ET00850 0095 0406 00 09 01 I 00

ET00850 0375 0722 00 02 01 3 00 00
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DETAILED REFERRALS
Fundamentals of A»C and AC Resistive Circuits

ET00860 CURRENT DI ACTION LW

ET5011

ET00860 0140 0177 # 02 00 1 #

E200860 0150 0244 # 09 01 1 #

ET00860 0155 0094 # 09 00 1 #

ET00860 0125 7001 # 02 Oi 1 #

ET00860 0175 0004 # 13 01 1 #

ET00860 0375 0585 # 03 01 1 #

ET00860 0151 0281 # 09 01 1 # #

ET00870 FREQUENCY, PERIOD, WAVELENGTH, OE AMPLITUDE

ET00870 0140. 0178 # '02 00. 2 #

ET00870 0150. 0251 # 09' 01 1 #

ET00870 .0155 0095, 0102 # 09 00 1

ET00870 0125 7003 # 02 01 1 #

ET00870 0375 0589' # 03 01 1 #

ET00870 0145. 0046. # 11 01 1 #

ET00870 0105 0197 # 12 01 1 #

ET00870 0151 0290 # 09. .01 1 # #

ET00910 PHASE LW DV

ET00910 9 0140 01861 0149. 0244 # '02 00. 1

ET00910 0155 0096,;0103 # 09 00

ET00910
v

0125 7101 # 02 01 1

ET00910 0100 0730 # 09 01 2

ET00910 0175 0022 # 13 01 1 V

ET00910 0105 0197 yr 1.2 01 1 # #
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DETAILED REFERRALS
Fundamentals of AMC and AC Resistive Circuits

ET5011

ET00920 PHASE DIFFERENCES PE

ET00920 0140 0187 # 02 00 1

ET00920 0095 0427 # 09 01 1 #

ET00920 . 0175 0022 # 13 01 1 # #

ET00930 VOLTAGE - CURRDIT RELATIONSHIPS PE LW

ET00930 0140 0199 # 09 OC 1 01

ET00930 0125 0071 # 02 01 2 #'

ET00930 0100 0730 # 09 01 1 #

ET00930 0095 0427 0 09 01 1 #

ET00930 0175 001190022 # 13 01 2 # #

ET00940 NON SINUSOIDAL WAVES HARMONICS PE 114

ET00940 0155 0101 # 09 01 2 #

ET00940 0375 0626 # 03 01 1 # #

ET00950 INSTANTEOUS AND PEAK VALUES OF SINE WAVE AT LW

ET00950 0140 0189 # 02 00 1 #

ET00950 0150 Q250 # 09 01 1 #

ET00950 0155 0097 # 09 00 1 Ilk

ET00950 0100 0729 # 09 01 1 #

ET00950 0375 0626 # 03 01 1

ET00950 0105 0197 # 12 01 1 #

ET00950 0151 0287 # 09 '01 1 # #



I
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DETAILED REFERRALS
Fundamentals of A-C and AC Resistive Circuits

ET5011

ET00960 AVERAGE VAMP. OF SINE WAVE AT LW

ET00960' 0150 0259 # 09 01 1 #

ET00960 0175 0013 # 13 01 1 '#

ET00960 0375 0626 # 03 01 1 #

ET00960 0151 0296 # 09 01 1 # #

ET00970 EFFECTIVE EMF LW PE

ET00970 0140 0192 # 02 00 1 #

ET00970 0100 0728 # 09 '01 1 #

ET00970 0095 0426 # 09 01 1 #

ET00970 0175 0016 # 13 01 1 #

ET00970 0375 0626 # 03 01 1 #

ET00970 0150 0258 # 09 01 1 #

ET00970 0151 0296 # 09 Cl 1 #

ET00980 RESISTIVE POWER PE

ET00980 0140 0241 # 02 00 1 #

ET00980 0150 0259 # 09 01 1 #

ET00980 0155 0070, 0103 # 09 00 1 #

ET00960 0100 0730 # 09 01 1 f

ET00980 0175 0022 # 13 01 1

ET00980 0105 0193 # 12 01 1 #

ET00980 0151 0294 # 09 01 1 #

al
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DETAILED REFERRALS
ET5011

Fundamentals of ABC and AC Resistive Circuits

ET00981 INSTANTANEOUS RESISTIVE POWER PE LW

ET00981 .0150 0257 # 09 01 1 #

ET00981 0175 0596 # 03 Ul 1 # #

ET00982 AVERAGE OR EFFECTIVE RESISTIVE POWER PE LW

ET00982 0140 0241 # 02 00 1 #

ET00982 0150 0259 # 09 01 1 #

ET00982 0155 0155 # 09 00 1 #

ET00982 0100 0728 # 09 01 1 #

ET00982 0375 0626 # 03 01 1

ET00982 0151 0294 # 09 01 1 # #

ET01006 INSTANTANEOUS RESISTIVE CU T PE

ET01000 0150 0255 # 09 01 1 #

ET01000 0375 0596 # 03 01 1

ETO1000 0151 0293 # 09 01 1 # #

ET01010 AfC RESISTIVE CIRCU/TS ED

ET 01010 0140 0244 # 02 00 1

ET01010 0175 0.020 # 13 01 1 # #



,
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DETAILED REFERRALS

Fundamentals of A-C and AC Resistive Circuits

ET01020 AC Power - General Treatment CP LW

ET01020

ET01020

ET01020

ETO1020

ETc.o2.1

0140 0228 # 02 00 1 ET01190

0150 0312 # 09 01 2 ET01190

0151 0356 # 09 01 3 ET01190

0155 0161 # 09 00 1 #

0375 0626 # 0301 1 # #

ET01380 ET01385 #

ET01380 ET01385 #

1201380 ET01385 #

ET5011



ET01050

F»33.

DETAILED REFERRALS
INDUCTANCE

SELF INDUCTANCE LI1 CP

ET5011

ET01050 0140 0134,0196 # 02 00 2 #

ET01050 0150 0177 # 09 02 1 #

ET01(150 0151 0207 # 09 '02 1 #

ET01050 0155 0127 # 09 00 1 #

ET01050 0125 7201 # 02 01 1 #

ET01050 0100 '0706 # 09 01 1 #

ET01050 0095 0404 # 09 01 1 #

ET01050 0185 0022 # 13 01 1 #

ET01050 0145 0053 # 11 '00' 1 #

ET01050 0105 0190 # 12 01 1 #

ET01050 0375 0453 # 03 01 1 # #

ET01060 UNITS 01' MEaSUREMEHT PD D

ET01060 0140 0198 # 02 00 1

ET01060 0150 0178 # .09. 02 1 #

ET01060' 0151 0209. # '09 '02 1 #

ETON 0155 0128 # 09' 00 1 #

ETON 60 0125 7203 # 02 01 1 "#

ET01060. 0100 0706 # 09' 01 1 #

ET01060 0095 0405 #. 09 01 1 #

ET01060 0185 0022 # 13 01 1 #

ET01060 0145 0053 # 11 '00' 1 #

ET01060 '0375 0457, 0890 # 03 .01 1 # #
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DETAILED REFERRALS
INDUCTANCE

ET5011

ETO 1070: cdt
.0 P

ET01070 0140 0288. # 02 00 1 #

ETO1070 0150. 0360 # :09 01 2 #

ET01070 0151 0410 # .09. '01 2 #

.ET01070 0155 0163 # '09 '00 1 #

ET01070 0145 0053. # 11 00 1 #

ET01070 0375 1050 # '03 01 1 # #

ET01080 INDUCTORS IN SERIES ED

ET01080 0140 0196 # 02 00 1 #

ET01080 0150 0180 # 09 02 1 #

ET01080. '0151 0211 # '09 02 1 #

ET01080 0155 '0137 0143 # 09' 00 1 #

ET01080 0185 0026. # 13 01. 1 #

ET01080 0375' 0924,0983 # 03 01 2 # #

ET01090 FACTORS 'GOVERN= INDUCTANCE. PD.

ET01090 0150 0178 # 09 02 1 #

ET01090 0151 0209 # 09 02 1 #

ET01090 '0375 0918 # 03 01. 3 # #

ET01100 TINE CONSTANT AND INSTANTANEOUS CURRENT CP

ETOUOO 0150 0187, # 09 02 2 #

ETO 1100 0151 0218 # 09 02 2

crouno 0100 0708 # '09 01 1 #
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DETAILED REFERRALS
INDUCTANCE

',ET.L:011

ET01110 INDUCTORS IN PARALLEL ED

ET01110 0151 0211 # 09 02 1 #

ET01110 0155 0138 0143 # 09 00 1 #

ET01110 0105 0027 # 13 01 1 #

ET01110 0145 0017 # 11 GO 1 #

ET01110 0375 0983 # 03 01 1 # #

ET01120 ENERGY STORED BY AN INDUCTOR CP LW

ET01120 0150 0194 # 09 02 2 #

ET01120 0151 0226 # 09 02 2 #

ET01120 0100 0710 # 09 01 2 #

=01120 0095 0405 # 09 01 1 #

ET01120 0105 0190 # 12 01 1 #

ET01120 0375 0996 # 03 01 1 # #

ET01140 INDUCTIVE EFFECT ON CURRENT LW

ET01140 0140 0202 # 02 00 1 #

ET01140 0151 0229 # 09 01 2 #

ET01140 0150 0197 # 09 01 2 #

ET01140 0375 0937 0948 # 03 01 3 # #

ET01150 SERIES - PARALLEL CONNECTIONS ED

ET01150 0155 0138 # 09 00 2 #

ET01150 0185 0027 # 13 01 1 #

ET01150 0145 0057 # 11 00 1 #

ET01150 0375 0933 # 03 01 1 # #

it
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ET01160

DETAILED REFERRALS
INDUCTANCE

1 E PHASE RELATIONS PURE, INDUCTANCE. LW

ETO1160 0140 0199' # 02 00 1 #.

ET01160' 0155. 0145. # 09 00. 1 #

ET01160 0125 7301 # 02 01 1

ET01160 0185. 0022. # 13 01 1 #

ET01160. 0375 0948. # 03. OI 1 # #

ET01170 INDUCTIVE REACTANCE AT CP

ETOII70 0140 0201 # 02 00 1 #

ET01170 0151 0304 # 09. 01 2

ET01170 0150 0267 # 09 01 2 #

ET01170 0155. 0141 # 09' 00 1 #

ET01170 0125. 7205 # 02 01 1

ET01170 0185. 000410025. # 13 01 1

ET01170 '0145 0053 # 11 00. 1 #

ET01170 0375 0948 # 03 01 1 # #

ET01180 PRACTICAL INDUCTORS ED.

ET01180 0140. .0231 # 02 00 2

ETO1I80 0150 0299 # 09 01 1 #

ET01100 0151 0340 # 09 01 1 #

ET01180 0150. 0184 # 09 '02. 2 #

ET01180. 0151 0215. # 09' 02 2 #

ET01180 0375 1014 # 03 01 2 # #



IG

ET011:90

ETO1i90,

ET01190

ET0.7:190

ET01190

ET01200

ET01200

ET01200

ET01200

ET01200

ET01200

ET01200

ET01200

ET01200

I!' -37

DETAILED REFERRALS
INDUCTAUCE

T5011

POUER

0140

0150.

FACTOR DF'

02.69. #

o313,032.1 0

02

as

001

.u2

1

3

#

#

0105. 0193 # 12 01 1 #

'0151 '0353.10367 # 09 01 3 # #

L CIRCUITS ED.

0140 0249 # 02 00 3 #

0150 0294 # 09 01 2 #

0151 036 # 09 01 2 #

0155 014700151 # 09 00 1 #

0125 7401 # 02 01 2 #

0100 0703 # 09 01 1 #

0145 0053 # 11 00 2 #

0375 052 9, 1425 # 03 01 4 # #

ET01210 PHASE AND R L PHASE DIAGRAMS AT LW

ET01210

ET01210

ET01210

ET01210

ET01210

ET01210

ET01210

0140 0249 # 02 00 2

ouo 0294 # 09 01 2

0151 0336 # 09 01 2

0155 0148 # 09 00 1

0105 0197 # 12 01 1

0100 '0723 # 09 01 1

0375 052901425 # 03 01 3



I

F.3

:T5011
ET01220.

. ET0.122.0.

ET01220

ET01220

ET91220.

ET01.220

ET01220

ET0122.0.

IDWEDANCE LW AT

0140 0255.

0150 0294

0151 .0336.

0155 0147

0100 0727

0105 0198

0375. 0550, 1425

CP

,#

#

#

#

#

#

#

02

09

'09.

09.

09

12

03

00

01

'01

00'

01

01

01

1

3

3

2

1

1

3

#

#

#

#

#

#

# #



ET01240

ET01240

ET01240

ET01240

ET01240

ET01240

ET01240

ET01240

ET01240

ET01243

ET01243

ET01243

ET01243

ET01243

ET01243

ET01243

ET01243

ET01246

ET01246

ET01246

ET01246

ET01246

ET01246

ET01246

1. .115011
DSTILED REFERRALS

TRANSFORMERS

TRANSFORMER ACTION CP LW

0140 0226 # 02 00 -1- #

0150 0379 # 09 01 #

0151 0431 # 09 01 2 #

0125 8201 # 02 01 1 #

0375 147; # 03 01 1 #

0145 0060 # 11 01 1 #

0105 0198 # 12 01 1 #

0100 0740 # 09 -'03; 1 # #

Lenz's Law LW

0140 0121 # 02 00 1 #

0150 0175 # 09 01 1 #

0151 0204, 0213 # 0901 1 #

0125 6901 # 02 01 1 #

0100 0663 # 09 01 1 #

0095 0392 # 09 01 1 #

0375 1464 # 03 01 1 # #

Inducing a Currant IW CP

0140 0124 # 02 00 1 #

0125 3601 # 02 01 3 #

0100 0657 # 09 01 1 #

0095 0390 # 09 01 1 #

0375 0890,1464 # 03 01 2 #

0105 0190 # 11 01 1 # #



1$011.

ET01249

DETAILED REFERRALS

Counter EMF CP LW

: it.- :

ET01249 0150 0177 # 09 01 1 #

ET01249 0151 0206 # 09 01 1 #

ET01249 0375 1464 # 03 01 1 # #

ET01252 Self-Inductance CP LW

ET01252 '0140 0134 # 02 00 1 #

ET01252 0150 0177 # 09 01 1 #

ET01252 0151 0206 # 09 01 1 #

ET01252 0125 7201 # 02 01 1 #

ET01252 0095 0404 # 09 '01 1 #

ET01252 0100 0706 # 09 '01 1 #

ET01252 0375 0918, 1472 # 03 01 2 #

ET01252 0105 0190 # 12 01 1 # #

ET01255 Mutual Inductance CP LW

ET01255 0140 0128 # 02 '00. #

ET01255 0150 0390 # 09 01 1 #

ET01255 0151 0204, 0431 # 09 01 1 #

ET01255 0155 0168 # 09 00. 1 #

ET01255 0095. 0405 # 09 01 i #

ET01255 0375 0924, 1481 # 03 01 2 # #

ET01258 Coupling and Coupling Coefficient LW DF

ET01258 0150 '0389 # 09 01 1 #

ET01258 0151 0459 # 09 01 1 #

ET01258 0155 0169 # 09 00 1 # U



DETAILED REFERRALS

ET01261

ET01261

ET011.261

ET01261

ET01261

E101261

ET01261

ET01264

.ET01264

ET01264

ET01264

ET01265

ET01265

ET01265

ET01265

ET01267

Types of Transformers ED

0140 0237 # 02 00 1 #
0150 0381, 0388, 0394 # 09 01

0151 0434, 0442, # 09 '01 2 #
0155 0171, 0180 # '09 00 1 #
0100 0741 # 09 01 1 #

0375 1531 # 03 01 1 # #

Impedance Ratio. DF LW

0150 0382 # 09 01 1 #
0151 0434 .# 09 01 1 #
0375 1551 # 03 01 1 # #

Impedance Matching AT CP

0150 0383, '0388 # 09 01 1 #

0151 0436, 0443 # 09 01 1#
0155 0174 # 09 00 1 # #

Voltage .and Current Ratios DP LW

2 #

-ET0126.7 0150 0382 # 09' Oi 1 #

ET01267 0151 0434 # 09 01 1 #

E.T01267 0375 1531 # 03 01 1 #
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DETAILED REFERRALS
TRANSFORMERS

RT01270 Phase Angle CP

ET01270 0375 1566 # 03

ET01273 'Transformer Losses

ET01273 0150 0385 # 09.

ET01273 0151 0439 # 09

ET01273 0375 1576. # 03

LW

01 1 # #

ET, LW, AT

Oi 1 #

'01 1 #

01 1 #

ET01276, Idoal/ Practical Transformers. ED

ET01276 0140 0231 # 02 00 1 4 #

BT01279 Transformer Applications ED

ET01279 0150 0384 # 09 '01 2 #

ET01279 0151 0438 # 09 01 3 #

ET01279 0155 0172 # 09 00 2 #

ET01279 0375 1603 # 03 01 1 # #

ET01282 Testing a Transformer

ET01182 0150 0385. # 09 01 1 #

ET01282 0151 0439 iP 09 01 1 #

ET01282 0375 1645 # 03 01 1 # #

ET
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DETAILED REFERRALS
TRANSFORMS

ET01285 Power and EffiCiency CP DP

ET01285

ET01285

ET01285

0125 8205 # 02 01 1 #

0145 0060 # 11 00 2 #

0105 0200 # 12 01 1 #

1.46.10604ileavanwieweamildwiommoi

ET01286 Power Transformer Color Code ED

ET01286 0375 1672 # ,P3*. 01 2 # #

ET01288 Vector Techniques AT

ET01288 0140 0251 # 02 00 2 #

ET01288 0150 0276 # 09 01 3 #

ET01288 0151 '0320 # 09 01 3 #

ET01288 0125 7403 # 02 01 2 # #



DETAILED REFERRALS
CAPACITANCE

`ET01290 CHARGE AND DISCHARGE CP

ET01290 0140 0208 # 02

ET01290 0150 0223 # 09

ET01290 0151 0258 # 09

ET01290 0155 0106 0116 #

ET01290 0100 0715 # 09

ET01290 0095 0419 0 09

ET01290 0186 0010 0019 0

ET01290 0375 1143 0 03

ET01295 'TIC CONSTANT CP AT

ET01295 0150 0225 0 09

ET01295 0151 0260 0 09

ET01300 'IELECTRICS ED

ET01300 0140 0206 # 02

ET01300 0150 021240221 4

ET01300 0151 0247 # 09

ET01300 0155 0109 0 09

ET01300 0125 1601 # 02

ET01300 0100 0523 # 09

ET01300 0095 0417 # 09

ET01300 0160 004 0 4 13

ET01300 0375 1170,1230 0

00 1

02 2

02 2

09 00

01 1

01 1

13 01

01 1

01

01 1

00 1

09 01

01 1

01 2

01 1

01 3

01 2

01 1

03 01

0

0

0

#

4

0

1 0 0

1'3'5011



ET01310

'ET013,10:

'ET01310

ET01310

'ETO3310

ET01310

ET013,10

ET013.10

ET01310

"ET01310

ET01320

ET01320

ET01320

ET01320

ET01320

ET01320

ET01320

ET01320

ET01320

ET01330

ET01330

ET01430
ET013,30
.T01330
ETqx3p
E,T 1330
ET000:

UNITS OF MEASUREMENT

0140: 0213-4
0150 0216 #

0151 :0250 0

0155 0107 #

0125 1703 0

0095 0416 #

0160 0051 0

0145 0066 #r

0375 1162 0

PD

02 00'

09 :01

09 01

09 00

02 01

09 01

13 :01.

1 00

0.3 01

FORMULAS FOR CAPACITOR DESIGN PD

0140 0206 4$ 02 00 2 #

0150 0214 # 09 01 2 #

0151 0248 # 09 01 2

0155 0105 4$ 09 00 2 #

0125 1701 # 02 01 1 #

0100 0516 0 09 01 2 #

0105 0138 0 12 01

0375 1170 # 03 01 1

VOLTAGE, CHARGE RELATIGNS LW

0150 0216, 0236 # 09 01 2 0

0151 0250, 0272 # 09 01 2 '#
0100 0515 # 09 01 1 40

0095 0415 # 09
0186 0005 # 13

0105 0137 0 12
03/5 1162 # 03

k

01 1
01 1
01 1.
01 1

.;T5011.
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ET01340 PRASE RELATIONS LW

ET01340 0140 0216 # 02 00 1 0

ET01340 0150 0235 # 09 01 1 0

ET01340 0151 0272 0 09 01 1 #

ET01340 0155 0146 0 09 00 1 0

ET01340 0100 .0729 0736 :4 09 01 1

ET01340 0095 0430 4 09 01 1 4

ET01340 0375 1245 03 01 2 0

ET01350 SERIES/PaRtLLLEL CONNECTIONS LW, ED

ET01350 0140 0219 0 02 00 1 0

ET01350 0150 0221 * 09 01 1 0

ET01350 0151 0255 0 09 01 1 AL

ET01350 0155 0112 0122 0 09 CO 2 0

ET01350 0095 0418 * 09 01 1 #

ET01350 0175 0032 0 13 01 1 0

ET01350 0145 0072 0 11 00 1 0

ET01350 0105 0138 0 12 01 1 #

ET01350 0375 1317 # 03 01 2 0 #

ET01360 CAPACITIVE REACTANCE DP, AT', LW

ET01360 0140 0217 # 02 00 1

ET01360 0150 0271 # 09 01

ET01360 0151 0311 0 09 00 1
ET01360 0155 0116 # 09 :00 1
8".0013160 0100 072 . 00 1
PT01360 0095 0430 # 09 01 1
E1'01360 0175 0028 13 01 2
ET01,360 01,0 0191 0 13. 00 1 #
ET01360 0375 1307 ;; 43 01 1

0115011



ii
BT01380

ET01380

ET01380

ET01380

ET01380

ET01380

ET 01

ET01385

ET01385

ENERGY CP

0140 0221

0151 0270

0150 0234

0095 0420

0160 0051

POWER CP

0150 0315

0151 030

ET01390 VOLTAGE RATINGS

LW

J

#

4

#

LW

4

ET01390 0140 0223 4

ET01400 PRACTICAL CAPACITORS

ET01400

ET01400

ET01400

0155 0105

0095 0417

0145 0065

#

#

#

ET01410 RC CIRCUITS ED

ET01410

ET01410

ET01410

ET01410

ET01410
ET01410
ET01410
ET01410
ET01410
ET01410

0140 0274

0150 0224

0151 0259

0155 0153

0100 0714
0095 0430
0186 0024
0145 0070
0105 0198
0375 0231,

F-.47

02

09

09

09

13

'09

09

BID

02

09'

09

11

02

09

09

09

09
09'
13
11
12
# 03

00

01

01

01

01

01

01

00

ED

00

01

00

00

01

01

00

01
01
0
00
00

01

1

1

1

1

1

1

1

1

2

1

1

1

1

1

1

1
1
I

. 1
1
4

'0

0

0

0 0

0

0

0 0

4

0 0

0

0

0

0

#
4
0
4
4

4 4

ET5011



ET01420 .PHASE DIAGRAMS ED.

ET01420 0140 0217* 02

ET01420 0150 03180 09

ET01420 0151 03620 09'

:41101420 '0100 0728* '09

ET01420 .0095, 04300 09

ET W 1420 0186 0026* 13

ET01420 '0105 01990 12

ET01420 0375 0262 I 12320

ET01430 COMP. CODE ED

ET01430 0140 0315* 02

ET01430 0145 00630 11

CP

00 1

'01 1

01

01 1 -P

01 1

01 1

00 1

03 01 3 #

00 irAt.

00 1

ET5011,
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DETAILED REFERRAL'S
RCL AND RESONANCE

ET01440 RCL PHASE RELATIONSHIPS AT LW

ET01440

ET01440

ET01440

ET01440

ET01440

ET01440

ET01440

ET01440

ET01440

ET01450

ET01450

ET01450

ET01450

ET01450'

ET01450

ET01450

ET01450

ET01450

ET01450

ET01450

ET01450

0140 0279

0155 0159

0150 0278

0151 0344

0125 7801

0100' 0732

0145 0086

0185 0010,

0375 1010,,

#

#

#

#

#

#

#

0032 # 13 01 1 #

1677, 1856 # 03 01 3 # #

02 00 1 #

09 00 1 #

09 01 1 #

09 01 1 #

02 01 1 #

09 01 1 #

11 00' 1 #

IMPEDANCE DP AT CP

0140 0284

0155 0158

0150 0335

0:51 0409

0125 8002

0100 0733

0095 0429

0145 0079

0185 0009,

0105 0198

0375 1677,

4 02 00 1 #

# 09 00 1 #

# '09 '01 2 #

# 09 '01 1 #

# 02 01 1 #

# 09 01 1 #

# 09 01 1 #

# 11 00 1 #

0024 # 13

# 12 01 1

1856 # 03

01 1 #

#

01 3 # #

ET,5011
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DSTAILED REFERRALS
RCL AND RESONANCE

ET01460 'CONDIT/OR FOR AT CP LW.

ET01460

ET01460

ET01460

ST01460

ET01460

ET01460

'ET01460

ET01460

ET01460

'ET01460

0140 0284

0155 0154

0150 0359

0151 0410

0125 8002

0100 0733

0095. 0429

0145 '0079'

0185 0009

0375 0862

# 02 00' 1 #
# 09. '00 1 #
# 09 01 1 #
# 09. 01 1 #
# '02 01 4
# '09 0.1 1 #
# 09 '01 1 1
# 11 '00 1 #
# 13 01 1 #
# 03. 01 1 1 0.

ET01470 RESONANCE CP

ET01470

ET01470

ET01470

ET01470

ET01470

ET01470

0140 0283

0150 0370

0151 0411

0105 0004

01a5 0198

0375 1022

# 02 00 1 #
0 09 44. I I
# 09 01
# 13 01

# 1 01

# 0 01

1

1 #

1 #

2 #

ET5011



ST01490 RESONANCE CURVE

ET01490 0140 0291 # 02

ET01490 0155 0156 # 09

ET01490 0150 0361 # 09

ET01490 0151 0410 # 09

ET01490 0100 0736 # 09

ET01490 0095 0433 # 09

ET01490 0145 0088 # 11

ET01490 0185 0037, 0040#

ET01490 0375 1044, 1723

nano szuctran Dir

ST01510 0150 0367 # 09

ST01510 0151 0417 # 09

100151C 0145 0080 # 11

ST01310 0105 0015, 0033, 0048, 0056 # 13 01 2 #

arritiso REFsiuf
ICI, AND RESONANCE

ED AT

00 1 #
00 1 #
01 1 #
01 1 #

01 1 #

01 1 #

00 1 #

13 01 1. #

# 03 01 2 # #

AT

01 1 #

01 1 #

00 1 #

ET01530

ET01530

S'1101.530

ST01530

ET01530

ET01530

AtT01510

ET01530

Q DF AT

0140 0290 # 02

0155 0163 # 09

0150 0363 # 09

0151 0413, 0420 # 09 01 2 #
0145 0079 # 11 00 1 #

0185 0013, 0027, 0048 #, 13 01 3 #
0375 1050, 1816 # 03 01 2 # #

00 1 #

'00 1 #

01 1 #

ET: 011
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1rTA/LED REFERRALS
RCL AND RESONANCE

ET01540 TD 1E CONSTANT CP AT

ET01540 0155 0160 # 09 00 1 # #

ET01550 SERIES RESONANCE CP LW

ET01550 0140 0288 # 0? 00 1 1
ET01550 0155 01.54 # 09 00 1 #
ET01550 0150 0361 # 09 01 1 #
ET01550 0151 0411 # 09' 01 1 1
ET01550 0100 0737 # 09 01 1 #
ET01550 0145 0078 # 11 00 1 #
ET01550 0185 0007 # 13 01 3 #
ET01550 0375 0846 # 03' 01 2 #

ET01560 PARALLEL RESONANCE CP LW

ET01560 0155 0156 # 09 00 1 W

ET01560 0150 0369

ET01560

ET01560

ET01560'

ET01560

0151 0418

0145 0085

0185 0019

0375 1722

1 09 01 1 #

# 09 01 1 #

# 11 00 1 #

# 13 01 3 #

Ai 03 01 1 sfil Al

ET01570 BANDWIDTH CP BF

ET01570 0140 cinz 1 02

ET01570 '0151 0417 # 09

ET01570 0150 0370 # 09

ET01570 0185 0015, 0033

00 1 #

01 1. #

01 1 #

13 01 1 #

ET01570 0375 1050, 1825, 1890 # 03 01 3 # 1

L.

ET5G11
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DETAILED REFERRALS
RCL AND RESONANCE

1=1580 1/2 POWER POINTS DP CP

ZT01580 0140 0292 # 02 00 1 #
IST01580 0150 0368 # 09 01 1 #
ZT01580 0151 0418 # 09 01 1 #
ET01580 0375 1076, 1890 # 03 01 2 # #

ET01584 RESISTIVE AND REACTIVE o '04! CP LW

ET01584 0150 0318 # 09 01 2 #

ET01584 0151 0361 # 09 01 1 #
ET01584 0375 1900 # 03 01 2 #

ET01585 POWER FACTOR W AT

#

ET01585 0150 0321 # 09 01 3 #
01585 0131 0367 # 09 01 2 # #

ET01590 PRACTICAL APPLICATIONS ED

ET01590 0150 1)370 # 09 01 1 #
ET01590 ' 0151 0420 # 09 01 1 #
rr01590 0145 0078, 0085 # 11 00 1 #

ET01590 0185 0064 # 13 01 1 #
ETC11590 0375 1120, 1894 # 03 01 2 # #

ET5ULI
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DETAILED REFERRALS
Measuring Instruments

ET01600 BASIC METER MOVEMENTS IN

ETO1C)0 0150 0154, 0167 # 09 01 1 4

ET01600 0151 0179 # 09 01 1 #

ET01600 0155 0348 # 09 00 1 #

ET01600 0125 6301 # 02 01 1

ETO1600 0100 0548 4 09 01 1 #

ET01600 0095 0366 0 09 01 1 #

ETO1600 '0165 0034 4 13 01 1 #

ET01600 0105 0185 # 12 01 1 4 #

ET01601 WARS AL MOVEMENT IN

ET01601 0140 0154 # 02 00 2 #

ETO1601 0151 0179: #09 01 1 4

ET01601 0150 0153 09 01 1

ET01601 0155 0349 0 09 00 1 0

ET01601 0125 6301 0 02 01 2 0

ET01601 0375 0724 4 03 01 2 4 4

ET. 11



DETAILED REFERRALS

Measuring Instruments

ET01610 AMMETERS IN

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

ET01610

0140 0155,

0150 0154

0151 0180

0155 0348,

0125 0641

0100 0548,

0095 :0370

0165 0036

0105 0147,

0145 0007

0375 0749

0158 # 02 00 2 4t

4) 09 01 2

0 09 01 2

0054, 0061 # 09 00 3

# 02 01 2

0632 # 09 01 2 #

4 09 01 1 #

# 13 01 1 4

0185 4 12 01 2

0 11 00 1 #

# 03 01 3 #

ET01620 SHUNT DESIGN AT

ET01620 0140 0158 # 02 00 1 #

ET01620 0150 0155 # 09 01 1 0

ET01620 0151 0182 # 09 01 1 4

ET01620 0155 0351 # 09 00 1 #

ET01620 0125 6402 # 02 01 1

ET01620 0100 0623 4 09 01 1

ET01620 0095 0371 # 09 01 1 #

ET01620 0145 0038 4 11 00 1 #

ET01620 0105 0185 # 12 '01 1 0

ET01620 0375 0749 4 03 '01 2 #

Cr- _1



DEThILED REFERRALs

Measuring Instruments

ET01630 VtMWMETERS IN

ET01630

8T01630

ET01630

ET01630

ET01630.

ET01S30

E!nl:;:e.3

ST01630

ET01630

'ET01630

ET01630.

0140 0154,

150 0158.

0151 0184

0155. 0354

0125 6403

0100 0550,

0095. 0370

0165 0034

0145 00104

0105 0147,

0375. 0790.

0151. 0 02 00. 2 *

09, 01 1

0 09 01 I. 0

0 09. 00 1 *

0 02 01 I. *

0632 # 09 01 1 0

## 09. 01 1 4)

# 13 01 1.

.00354 0043. 0 11 00 2

0185 0 12 01 1 0

0 03.

ET01640 MULTIPLIER DESIGN

ET01640 .0140' '0161. * 02.

ET01640 0150 0158. * 09

ET01640 0151 0184 # 09

ET01640 0155 0358 0 09

ET01640 0125 6403 # 02

01 3

AT

00 1

01 1

01 1

00 1

01 1

0 0

ET01650 VOLTMETER AS AN OHMMETER IN

.ST01650 0150. 0163 * 09. 01 1 4)

--ET01650 0151 .0191 # 09 01 1 #

ET5011



DETAILED REFERRALS
Measuring instruments

ET01660 WHEATSTONE BRIDGE IN

ET01660 0150 0163 #1 09 01 1 #
ET01660 0151 0124, 0192, 0397 # 09 01 2 0

ET01660 0155 0367 # 09 00 1 #
ET01660 0100 0549 # 09 01 1 #
ET01660 0095 0330, 0335 # 09 01 2 #
ET01660 0165 0063 # 13 01 2 #

ET01660 0105 0161 # 12 01 1 #
ET01660 0375 2782 # 03 01 2 # #

=01670 OHMMETER IN

ET01670 0140 0164 # 02 00 1 0
ET01670 0150 0160 0 09 01 1

ET01670 0151 0188 # 09 01 1 #
ET01670 0155 0365 # 09 00 2 #

ET01670 0145 0041 # 11 00 1 #
ET01670 0375 0815 # 03 01 1 #' 0

ET01671 OHMMETER CALIBRATION ET

ET01671 0140 0164 0 02 00 1 0
ET01671 0150 0162 it 09 01 1 0

ET01671 0151 0190 # 09 01 1 #
ET01671 0375 0815 0 03 01 1 # 0

ET5011



ET01680 AC METERS

ETC1S30 0140 0167

ET01680 0150 0164

ET01680 0151 0192

ET01680 0155 0354,

ET01680 10100 0634

ET01680 0375 0850

ET01690 MULTIMETERS

ET01690 0155 0354

ET01690 0100 0579

ET01690 0375 0826,

DETAILED REFERRAIS

Measuring Instruments

# '02 'CO 1 #

0 09 el 1 0

0 09 01 1 #
0373 * '09 00' 1 *

#

09 01

03 01

IN

'09 00

09 01

1

2

3

1 0

0887 0 03 01 3 #

ET01591 WATTMETER IN

ET01691

ET01691

ET01691

ET01691

ET01691

ET01691

0140 0154

0150 0167

0151 0196

0155 0362

0100 0579,

0095 0371

#

0

#

0

02 00

09 01

09 01

09 00

1 #

2

0634 0 09 01 1 0
* 09 01 1 # #



DSTAILED REFERRALS

Measuring instruments

ET01700 METER SENSITIVITY AND ACCURACY IS

ETOI700 0140 0163 4 02 00 1 4

ET01700 0151 0184 1 09 01 1

ET01700 0100 03G7 4 09 01 1 4

ET01700 0375 0740 4 03 01 1 0

31720 OSCILLOSCOPE IN

W01720 0155 0378. 4 09.. 00. 3 .4

ET01720 0095. 0448., 0551 4 09. 01 1

ET720 0145. 0046. 4. 11 00 1. 4

ETA:.4.1%'20, 0375. 0001 4 03. 01 5 4

ET01730 WAVE FORM GENERATORS IN

ET01730 0095 0307, 0400, 0409 # 09 01 2 4

ET01740 TIME/FREQUENCY MEASUREMENT It!

ET01740 0155 0375 4 09 00 I 4 4

ET01750 POWER FACTOR DF

ET01750 0155 0376 4 09 00 1 4

ET01750 0125 8103 4 02 01 1 4

ET01750 0165 0033 4 13 01 3 4

....,...../011011.11112ftCalt

El 5011
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DETAILS') gEPERRALS

MeaSurin4 Instruments

ET 0 1760 POTENTIOMETERS AND VOLTAGE DIVIDER ED

ET01760 0140 0102 02 00. 2

ET01760 .0150 0083, 0211 ()9' .01 1

ET01760 0151 0187 41.. .09. '01 1 #

ET01760 0165 0038 # 13 01 2 #

ET01760 0375 2751 # 03 01 2 # #

ET01780 CIRCUIT LOADING EFFECTS LW

ET01780

ET01780

ET01780

0140

J0145

0375

0168

0032,

0872

# 02

0044

# 03

'00

#

01

11



L

;



NSW YORK INSTITUTE OP TECHNOLOGY

ELECTRICAL TECHNOLOGY

Project Director Bertram Spector, Ph.D.
Dean of Academic Affairs

Project Coordinator
and Author

John Luther
Assistant Professor of Educational
Research and Electrical Technology

CCNPUTER CUItRICULUN ;MALYS'S
NYIT PRESS

Copyright 1965



ET5011

ST00010 if Mg. changes from a gas weighing 12 grams, to a solid,
how many grams Wall*. weigh when it is in its solid

1, phase?

1) 45 gms.

2) 64 Bras.

3) 32 ems.

4) 40 gm..

ST00020 The core or nucleus of an atom consists of
which have and

2. raspoctively.

1) Protrono and neutrons; positive zero.

2) Positron and a neutron; positive sere.

3) Positron and an electron; positive negative.

4) Protron and a positron; positive positive.

ST00030 In the Millikan experiment, tha oil drop presumably obtained
its negative charge via:

3.

01010
Lk

ossomammard,
charges

1) The electric field.

2) Induction.

3) Friction.

4) Beating.

m0004o 41 Substance that cannot be broken down into simpler
substances is called a (an):

1) Molecule.

2) *lenient.

3) Compound.

AAlateriel which will not make a good permanent magnet ist

1) Steel.

2) Nickel.

3) Cobalt.

*.4) Soft iron.

ST00050

5.

905
-4,

GOO WNW
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ET00060 A positive charge may be created by the removal of

6. 1) Protons.

2) Electrons.

3) Neutrons.

4) Mamie:

ST00070 Which of the following could not be considered an ion?

7. 1) A neutron.

2) A positron.

3) A negatively charged atom.

4) A positively charged atom.

mow if the charge on one body temultipliedby 7 and the charge
on a 'ocond body is halved, what is the change in the force

8. beeSeen them when the distance is doubled?

1) 0.414 units.

r

2) 0.875 units.

3) 0.916 units.

4) 1.22 units.

ET00090 The diagram below shows a cross section of a hollow metal
body. Where is the greatest charge density?

9.
1) A

2) B

3) .0

4) D

Eti00100 A neutral electroscope le charged by bringing. it into contact
with a positively charged rod. What charge will appear on the

10, leaves of the electroscope?

9163

1) Negative.

2) Positive.

3) Neutral..
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IT00110 what is the modem number of electrons in an atom which canhave the same specific energy?1.
1) one

2) two

3) four

4) eight

2T00120 At a certain point in space an electric field has as intensityof 30 oh. if a body with a charge of 20 coulombs is intro2.' duced into this field, ghat form mould be exertmd on it?

1) 27 new.

2) 60 new.

3) 78 am

4) 104 new.

ET00130 A. unit positive charge is placed sear body From the
direction of the resulting electric field Shown below,

3. determine the charge on Q.

1) positive

2) negative

3) none

X00140 The net psitive charge within a sphere is 44.. last is thenumber of lines of .force leaving the sphere?4.
1) 10

2) 8

3) 4

4) 2

150 Which of the folios's is not a unit for resistance, emf,
current or power?

1) ohm

2) volt

3) micro amp

4) gauss

5) megemstt

9165
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IT00160 Mica is a (an) ............conductor of electricity.

1. 1) Excellent

2) Good

3) Poor

Zi00100 in a schewatic diagram, the positive terminal of a battery
is shown as a:

2.
1) +

2)

3) -

4) 0

ZT00190 The Daniell cell has and plectrodes.

3. 1) Zinc and Copper

2) Lead and Comm

3) Carbon and Lead

4) Carbon and Zinc

11200200 The resistance of a conductor is 100 ohm. if its diameter was
doubled, the new resistance mould be:

4.

ET0210

5.

=7-

1) 203 ohms

2) 400 ohms

3) 50 ohms

4) 25 ohms

The resistance of a copper conductor is its
temperature coefficient.

1) inversely proportional to

2) Directly proportional to

3) Independent of

4) Equal to
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ET00220 Electrical potential is measured in units of
00230

1) Volts
6.

2) Amps

3) Ohms

4) Mhos

ET00240 What is the voltage drop across the 1.okO resistor?

7.

9oon Loka 0.350

Is 1
33.75v

ET00250

0.

mo

1) 3.75v

2) 1.50v

3) 15.0v

4) 13.4v

5) 5.35v

Find the maximum potential which can be applied to a
spherical conductor,in air, having a radius of 2 .5 no

1) 75 megavolts

2) 7.5mogavolts

3) 680 kv.

i 4) 480 kv.

260 In going through resistance wire, 20 coulombs of electrons
are transferred from one side of the wire to the other side
of the wire. 75 joules of energy are dissipated. Find the
voltage across the wire.

1) 1.74 volts

2) 3.14 volts

3) 3.75 volts

4) 5.21 volts

ET00270 In the circuit shown below, what is the value of RI

10 10 a RI 1) 200 0

9,f65

2) 20 0

3) 40 0

4) 400 0._
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16.

ET00280 If the flow of electrons in a wire whose cross sectional
area is 0.001 sq. in. is found to be 0.21 c.f.a., what is

1. the velocity of the electrons?

1) 10,277 fts

2) 15,314 fig

3) 30,250 fie

4) 25,500 fie

ET00291 6.3 x 1018 euctrons constitutes

2. 1) 1 coulomb.

2) 1 ampere.

3) 1 volt.

4) 1 watt.

ET00300 Which of these to source of VW?

3. 1) it cell

2) dry cell

3) rotary generator

4) charged body

E1'00310 What is the terminal volts ge in this circuit?

6. 1) 25 volts

2) 2.5 volts

3) .25 volts

4) .025 volts

1/111
-MIMIW~.1111 ...Mi. ISIMMI01.

2ma. .1v .4v

ET00320 ,A device consisting of am different metals maintained at
different temperatures and which produces an e.m.f. under

5. these conditions is called
ewe

1) thermo-cell.

2) thermecoSple.

3) thermompile. .

4) thermoogeserator.
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ET501.1

ST00330 The symbol for a be ttsry is

6. 1)

2) #.
3)

4)

03010

340 In the eircult shown below, the potential at point Iser is thi
same as the potential at point

7.

ST00350

8.

1) a.

2) d.

3) 1.

4) 1.

A device is rated at 0.15 amp at 30 volts. If the only
available voltage source is 60 volts, what value of series
resistor must be added to insure proper operation?

1) 20 0

2) 200 0

3) 40 0

4) 400' 0

T00360 What is the current In t1 e circuit shown below?

9.

ET00370

10.

9/65

2 volts

1) .1 amp

41. 2) 5 imp.

30 0.0 0

3) 10 amp
0.070 2.260

4) .5 amp
2 volts

:Pour resistors, RI 7.2 ohms, R2 so I ohm, R3 42 3.4 ohms,
,and a resistor of unknown value, R4, are connected in
series across a 16 volt battery whose internal resistance le
4.4 ohms. If a current of 1.09/ampere flows in the circuit,
mhat is, the value of R4?

1) 7 0

2) 40

3) 6.2 0

4) 10.18 0

-7.
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ET00370 A storage battely'has an open circuit emf of 6 volts and
00380 an internal resistance of 0.05 ohms. What is the terminal

1. voltage of the battery when a 0.2 ohm load is connected
across it?

1) 6 volts

2) 4.8 volts

3) 3.7 volts

4) 1.2 volts

E700390 It series circuit consisting of 20 ohm, 10 ohm and 30 ohm
resistances is connected to a 45 volt source of emf. What

2. is the current in the 20 ohm resistor?

1) 4.44 ma

2) 750 ma

3) 2.256

4) 44.4 ma

ET03400 Determine the equivalent resistance of three resistors,
10,44 and 28 ohm, connected in parallel.

3.
1) 50

2) 6.3 n

3) 820

4) 4.4 0

ET00410. The tota l. current passed by 441 10 kilohm, a 15. kilohm and a
20 kilohm resistor in parallel its 20 ma. What. is the current

4. in the 10 kilohm branch?

1) 9.25 ma.

2) 20 ran?

3) 7.5 ma.

4) 15.2 ma.

ET03411 What is the total conductance

S. .1)- .5:64.0

2) 56.4 ft

3) 4.0170. .0

9/65 4) 1.78 U

in the. circuit shown below?

T
1aft ri
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ET00420 Three resistors of 60,000 ohms, 15,000 ohms and 81000 ohms
respectively, are available. A. value of 20,000 ohms is desired.

6. Mich is the correct method of connection?
Oa* 411.

4."""wadV1/4110°/T.".2.7

taioce 42.

3)

tso

411111mmilliettmeWWaravoileillow

il'ocoo .C1.
4)

te,cooarl

toe cod IL

GO, cereal.

ET00430 A resistor constritoted of 'mainsail and' mounted in a metal case filledwith oil is called a (an) resistor.7.
1) international

2) absolute
3) standard

Immo A resistor is shown below. What.iirthe:velue.oeits tosittance?
8. 1) 15k 5%

2) 25k ± 10%

3) 14k lit, 10%

4) 26k :I:, 5% r 'd
gran 03 ever

ange

2T00460 Which of the following resistors has a power rating of 2.5 watts?

9. 1) a 1/2megohm resistor with 5 ma.

2) a 500 ohm resistor with .2 amps,

3) a 25,000 ohm resistor with 10 ma.

8T00461 Efficiency is defined as the ratio of:

'71

10.
1) input power to output power

2) output power to input power

3) actual,Output power to apparent output power

4) apparent output power to actual output power

-J

9/55
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05010
5A

MO470 144ximum power transf,Jr-to FtZ will occur when. the rdoistance
of it is:

1. 1)

2)

3)

4)

120

40

80

160

ZT00480

2.

A 100 resistor is connected to a 40 volt generator. Find
the heat dissipated by the resistor.

1) 140 J/S

2) 160 J/S

3) 170 J/S

4) 172 J/S

5) 181 J/S

ZT00490 Determine the voltage between taps A & B.

3. 1) 18.2 volts B. A

2) :21.8 volts 1k .5k 2.5k 5k

3) 218 volts 400v 9u...
4) 182 volts

8T00500 Which circuit contains a potentiometer?

`.)4. 2

E100520 When a plug is inserted into the jack shown below, the
connection between B and C is

5.
1) Maintained

C
9/65 2) Broken
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ET5011
05010

a. 5A,

BT00520 Uhat is the smallest fuse that will not be blown when St is closed,
for either position of 52? /ea

6.
1) 0.20 amp 17..r

2) 1.42 amp
fc6-

3) 1.21 amp

4) 0.166 amp

ET00530 Mich of the following is not a rule of magnetic attraction or
repulsion?

1) Like poles repel each other.

2) Unlike poles attract each other.

3) Lines of force in the same direction repel each other.

4) Lines of force in the same direction attract each other.

BT00540 8 amperes flow through a 4 turn coil. Mat is its m.. f.?

8. 1) 128 sr-t2

7.

2) 32 a-t

3) 2 alt

4) 1/2 t/s

IT00550 Auctorial which is slightly attracted to a magnetic field is called
a type material.

9.

1) ferromagnetic

2) paramagnetic

3) diamagnetic

ET00560 With the magnetic field and current as shown, what is the direction
of the force exerted on the mire?

10. A
1) A

2) B

3) C

4) D

9/65
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S100570 The purpose of the cyclotron is to:,

1. 1) Obtain a beam of high speed charged atomic particles.

2) Obtain a beam of for speed charged atomic particles.

3) Obtain a beam of low speed deuterons«

4) Obtain a beam of high speed 44uterons..

ET00580 Magnetic lines of force always form::

2. 1) Elliptical Shapes

2) Straight lines

3) Discontinuous loops

4) Closed loops

ET00590 Permeability is:

3. 1). The ratio of magnetomottve force to the flux.

2) The ability of a material to permit the setting up
of magnetic lines of force.

) The ability of a magnetic circuit to permit the
setting up of magnetic lines of force.

ET00603 A law which expresses the intensity of a magnetic field
around a wire carrying a steady current is called law.

4.

1) Oersted's

2) Ampere's

3) Blot's

4) Savart's

BT00610 Magnetic poles are:

5. 1) Regions where most lines of induction enter or leave.

2) Regions where few lines of induction eater or leave.

9/65
*.

3) Regions where no lines of induction enter or leave.

4) Regions where all lines of induction enter or leave.



ET5011

ET00620 In materials the electronic currents are inthe opposite direction of those in the magnetizing winding.6.

1) Paramagnetic

2) Ferromagnetic

3) Diamagnetic

ET01631 Hysteresis loss is greater if:

414,

7.

ET00640

8.

06010
6464

1) The magnetization frequency is lower.

2) The magnetization frequency is higher'

3) The magnetization current is lower.

4) The magnetization current is higher.

Using the electron current convention) what is the direction
of the lines of force around a conductor carrying a currant
as shown in the diagram?

1) c.w.

2) c.c.w.

ET00650 A magnetic analog to resistance is:

9. 1) Reluctance

2) Permeability

3) Electromotive force

4) Ampere turn

ET00660 A magnetic shield is:

10. 1) Used to minimize eddy current losses.

2) Used to minimise hysteresis losses.

3) Used to minimise stray fields in a certain place.

4) Used to minimize copper losses in a certain place.

9/65
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ET00670

1.

00680

2.

ET5011

In the picture below, which side of the solenoid is the
north pole?

1) Right

2) Left

A Trorid coil is pictured as

2

07010
7A

ET00690 The ratio between the total'developed flux and e useful
flux in a magnetic circuit is called the:

3.

0 Flux factor

2). Magnetic circuit factor

3) Leakage factor

4) Field' factor

ITOG720.. A:phenomenon which occursAitthe sit gap in a magnet is:

4. 1). Crowding

2) Ringing

3). Fringing

740 The amount of voltage induced into a conductor by a moving
magnet doesn't depend upon:

1) Length of wire

2) Resistance of wire

3) Speed of magnet

4) Reluctance of magnet

I

5.

9/65
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7A

ST00750 "The ability of a circuit or component to develop an induced voltage
'hen the current flowing through the circuit is changing" best defines:

6.

1) Self-Inductance

.. 2) Mutual Inductance

3) Transformer action

4) Motor Action

ST00746 The EKS unit for magnetomotive force is the:

7 1) Ampere-turn

2) ampere-weber

.1200770

a.

3) voltage-turn

4) voltage weber

If an alternating current is placed on the primary coil, as shown
below, the secondary coil voltage will apecar ass

Sin C.' ON 40 4.4 CZ)
/** /1) pulsating voltage

2) alternating voltage

3) direct voltage

$T00780 Vhich law states that the magnitude of the induced emf. in a coil is
directly proportional to the rate of charge of current through the

9. coil?

1) Kirchhoff' a law
2) Lens's law
3) Faraday's law
4) Hartley' a law

ET00790 Find the permeability of a coil which has a flux density of 30 webers
per square meter and a magnetising force of 11.0 ampere turns/meter.

10.
1) 1.4 whott

2) 3.8 Watt
3) 6.1 w/a-tt
4) 2.7 w/at

9/65 «15.
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ET5011
08010
8A

810 A conductor has moved from position A to B. Find t
e
he

)
voltage

on the conductor if the maximum voltage which could appear on
the conductor is 15.0 volts.

1) 4.5

2) 5.0

3) 7.5

4). 8.5

3 00
chit .

IT03820 A conductor lines of force. which .go in the
opposite lirection to its Oersted lines of force.

2.

1) Will not be effected by

2). Will be attracted by

3) Will be repelled by

i200840 The brushes of an a. c. generator are made of:

3. 1) graphite and sine

2) Graphite and carbon

3) Lead and carbon

4) Iced and graphite

ET00850 are soldered to the commutator segments.

4. 1) Brushes

ET00860

5.

9/65

2) End Wires

3) Split Rings

A current which flows from the negative side of the power
supply to the load and from the load back to the positive
side of the power supply is called:

1) Conventional current

2) Electron current

3) Alternating current

4) Pulsating current



11,

ET5011

ET00870 The period of an ac voltage to 125 usec. What is its
frequency?

6.

ETOOW

7.

1) 125 cps

2) 8000 cps

3) 8 z 106 cps

4) 125 x 10'6cps

Which letter describes the wavelength of the pattern
shown below?

1) A

2) B

3) C

4) D

4
ET00920 Vector Vector B by /

8. 1).Lags yao

2) Lags 60°

3) Leads 30°

4) Leads 60°

ET00930 Which statement hold's true for a capacitor?

9. 1) The voltage across it leads the current by 90°.

2) The voltage across it is .in phase with the current.

3) The voltage across it lags the current by 900.

940 NONE SINUSOIDAL WAVES AND HARMONICS
The second harmonic of 400 cycles is:

1) 1600 cycles

2) 1200 cycles

3) 600 cycles

9/65 4) 800 cycles

*17m

08010
a&

4 4

10.

C



ET5011

IT00951 The symbol for peak value of current of a sins wave is:

1. 1) 1p

2) Im

3) Mu

4) ii'

09010
941

rr00960 An a. c. voltage hes a peak .value of 71 v. The average value of
the voltage is:

2.
1) 45.2 volts

2) 4.5 volts
3) 50.2 volts

4) 22.5 volts

ET00970 The a. c. effective value in electricity is defined from a d. c.:

3. 1) cooling effect

2) heating effect

3) voltage effect

4) current effect

ET00980 A current of 3.2 amps r.m.s. flows through a 20 Kiloton resistor.
hind the power dissipated by the resistor.

1) 217.4 W.

2) 321.6 W.

3) 204.8 W.

4) 310.2 W.

ET00982 A generator has an output of 14.4 volts. What is the power
dissipation of a 20 ohm resistor connected across its output?

5.
1) 288 watts

2) 7.2 watts

3) 10a3 watts

4) 200 watts

4.

-

Li

Li
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ri

09010
SA

BT5011

3M01060 The unit of inductance is thes

6.

ET01300

7.

1) Hooke

2) Faraday

3) Henry

4) Franklin

A 2.0 h. coil is placed in series with a 5.0 h. coil.
Neglecting mutual inductance between the coils, find the
total inductance of the network.

1) 7.0 h.

2) 1.4 h.

3) 0.7 h.

4) 7.7 h.

ETC 1100 In an 114. circuit, doUblins the inductance
the time necessary for the circuit to reach steady state

S. current.

1) Doubles

2) Triples

3) 'Quadruples

4) Sextuples

BT01110 TOo inductances of 6 henries- each- are in parallel across a
circuit. What is their effective inductance?

1) 12 b

2) 3 h

3) 6 b

4) 36 h

9,

9/63
49.
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10010
WA

IT01010 A resistor is connected' across a 40 volt rms a.C4 generator.
lied' its resistance if 3.0 amps rms are drawn from, tbs

1. generator.

1) 16.70

2) 13.30

3) 12.10

4) 1490

ST01020 The power utilized by a pure induction is:

2. 1) True power

2) Reactive power

3) Average power

8T01060. Ale symbol for inductance is:.

3. 1) S

o.
2) F

3) R

4) la

ET01070!, In a series RLC circuit at resonance there is 750 volts
across the coil and 30 volts across the resistance. What

4. is the Q of the coilt

ST01080

9/65

1) 25

2) 0.04

.3) 22,500

4) 0.675

Find the total inductance of the circuit below. The
mutual inductance is 0.5 b4

1) 2.8 b4

2) 15.5 h.

3) 3.8 b.

4) 14.5 b4

sit



ET5011 10010
10A

ET01090 Doubling the tarns of a coil:

6. 1) Doubles the inductance value of that coil.

2) Ttip7os the inductance value of that coil.

3) quadruples the inductance value of that coil.

4) Sextuples the inductance value of that coil.

ET01100 How long does it take for the circuit current to reach the
steady-state value? See circuit below.

7.

1) 0.133 sec

2) 0.266 sec

3) 0e 399 sec

4) 0.532 sec

'T01120' Al 240 b.. coil has a resistance of 0491 ohms and is connected
to a 50 volt battery. What is the energy stored: is its
magnetic flag,

1) 3080 joules

2) 555, jade*

3), 1050 joules

4) 61,600 jou/es

11101130 What is the voltage:across the switch contacts at the
01140 instant that the switch is openedt
9t

1) 104 volts Sea

dai
2) 116 volts

3) 110 volts

12
4) 98 volts

IT01150 Find the total inductance of the network below:

1) 1.6 h.

2) 2.2 h. $ *

9/65

3) 5.2 h.

4)' 2.0 bee

21a

OM VD ft 11'111.1. IMO ION. el. r Orb
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ST01160 Choose the voltage wave fora corresponding to the circuit
and current wave form shown below. at.

1. AA.

14.

2T01170 rind the value of L in the circuit below.

2. 1) 0.714 h.

2) 1.33 h.

3) 5.12 1i.

4) 2.11 h.

ST01180 The diagram of a practical inductance is shown

11010
11A

3. 0
in:

ST01190 The closer the power factor is to unity, the:

4. 1) More inductive the circuit is.

2) More conductive the circuit is.

3) More resistive the circuit is.

S' 01200 Mich circuit is an RL circuit?

5.

"a. 9

9/65
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11010
11A

BT5011

ET01210 Choose he proper phase diagram for the circuit shown below:

6. 9

*0 I

-444sirii.
IT01220 For this circuit, express the total Impedance In Octangularform.
7.

1) 22 + j92 ohms

2) 22 + j213 ohm

3) 22 + j251 ohms

4) 22 + 334 ohm

ET01240 A 50'c.p.s. transformer has 80.0 turns on its primary. if,the maximum flux which the primary can produce is 0.004 weber,8, what voltage rating would be given to the primary coil?

1) 64 volts

2) 71 volts

3) 81 volts

4) 115 volts

IT01250 A transformer Chas a 350 turn secondary rated at SOO volts.
The primary coil has 125 turns. What is the primary coil9. voltage rating?

1) 179 v.

2) 1400 v.

3) 88 v.

4) 8750 v.

ET01240 An Coal transformer has a 3:1 turns ratio as shown below.
Find the power developed in the 2200 resistor.10.

9i6S

. 1) 6.67 w.

'2) 31.8 w.

3Y 148w.

4)* 541 w.

23
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8T01270 The disadvantage of an autotransformer as compared to a

,regular two-part transformer iss

1) Heavier weight

2) Harder to manufacture

3) No isolation

4) Uses more wire

8T01280 Find the side flau from the diagram below:

2. 1) 8.06

le

2) 9.14

3) 8.01

4) 11.0

7
RT01290 What type of current is in the load resistor in the

circuit below?
3.

1) None

2) Alternating

3) Pulsating d.c.

4) a.c. and (he.

ET01295 In a series RC circuit having a battery, doubling the
resistance:

4.

1) Doesn't change the amount of time it takes the
capacitor to charge up to the battery voltage.

) Doubles the time it takes for the capacitor to
charge up to the battery voltage.

3) Triples the time it takes for the capacitor to
chaise up to the battery voltage.

Quadruples the time it takes for the capacitor to
charge up to the battery voltage.

1101300 The phenomenon of displaced electrons in each atom of a
dielectric when an electrical JUL' is applied. to the5. dielectric is called:

1) Distortion

2) Polarisation

3) Field transmission

9/65 4) Orbital breakdown
-24-



BT5011

BT01310 10 "12farads is called ones
6.

1) Dokafarad

2) Microfarad

3) Picoferad

4) Nenofarad

12010
12A

IT01320 A parallel plate capacitor has a dielectric of Teflon.
The plates are spaced 1.0 mom. apart and have as area of

7. 25 sq. 0.2401. each. Find the capacitance of the capacitor.
(Dielectric constant of Teflon w 1,500 voltoimil)

EibinoJ8.

1) 13 p.f.

2) 205 p.f.

3) 443 p.f.

4) 511 p.f.

This circuit is at

1) d.c. pulse generator

2) Triangular generator

3) flawtooth generator

ET01340 If an ideal voltage generator is connected to an ideal
9. capacitor, it is found elat:

1) Generator voltage is in phase with generator
current

o.
2) Generator voltcp lags generator current by 900.

3) Generator voltage leads generator current by 9000

BT01350
10.

Find the total capacitance of this circuit.

)
1) 71 uf.

2) 31.4 uf. fd."..

3) 56.6 uf. 40

4) 24 el. 4

9165

25
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ST01360 A capacitor has a reactance of 200 ohms at 100 kc. What
is its capacitance?

1) 79.5 x 169 farads

2) 7.95 x 169 farads

3) 795 pp farads

4) 25 x 109 farads

ST01380 Au energy loss which is due to the retention of charges by
a dielectric is called:

2.

1,

13A

1) Leakage loss

2) Dielectric-absorption loss

3) Dielectricwhysteresis loss

ST01385 What is the value of capacitance that when connected to
a 30 volt, 60 c.p.s* source absorbs 100 vans?

3.

1) 27 ufd.

2) 49 ufd.

3) 82 ufd.

4) 106 ufd.

ST01390 A capacitor is rated at 300 d.c. WV. It can be connected'
to a do!. voltage ow:

4.

1) 300 volts for 24 hours

2) 300 volts indefinitely

3) 423 volts for 5 minutes

4) 423 volts for 24 hours

ST01400 A type capacitor has two short sheets of tin
or aluminum foil separated by thin paper impregnated with

S. wax on oil.

9165

1) Tubular

2) Film

3) Stacked

4) electrolytic

26-
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8T01410 Calculate the power factor of the circuit shown below.
.1111111111111110.11111101

13010
13A

6. 1) 0.614 tyro". -0.-

2) 0.771

(
3) 0.886

'to

4) 0.911

RT01420 The phase diagram below depicts the relations in as

7.
1) Series RC circuit

2) Parallel RL circuit

3) Parallel RC circuit

4) Series RL circuit

RT01430 What is the value of the RIA type capacitor given below?

8. 1) 470 p.f. ± 2%

2) 32 p.f. ± 20%

3) 670 p.f. + 10%

AfrO oppol 'CO le 1.

4) 37 p.f. ± 5%
0 idue44444

RT01440 Ina series RCL circuit, the a.c. voltage across the
resistor is 32 v., across the capacitor is 41 v., and

9. across the inductor is 15 v. Find the source voltage.

1) 36.9 v.

2) 84.1 v.

3) 41.2 v.

4) 61.2 v.

ET01450 A sinusoidal signal is applied to an RuC circuit. The
impedance of the circuit is a function of the signal's:

10..

9/65

1) Phase

2) Frequency

3) Amplitude

4) All of the above

027
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ET01460 In a series RLC circuit, XL, is greater than Xt.

resonance the:
1..

RT01470

2.

ET01480

3.

1)

2)

3)

4)

Frequency should be decreased

Inductance should be increased

Capacitance should be increased

Resistance should be decreased

14010

14A

To achieve

Resonance for a parallel RLC circuit:

1) Occurs when the circuit admittance is maximum

2) Occurs when the circuit admittance is minimum

3) Occurs when the impedance of the circuit equals
the total reactance of the inductance

4) Occurs when the circuit is inductive

What is the energy stored in a 50 ufd. capacitor when a
voltage of 1500 volts is applied across it?

1) 22.5 joules

2) 37.4 joules

3) 56.3 joules

4) 113 joules

ET01490 On a series RLC resonance curve, the roalnanco :point is:

4.

RT01510
01520

5.

9 /65

1) At the minimum of the curve.

2) At the maximum of the curve.

3) Where the current
weak value.

Where the current
its peak value.

Sensitivity is related to:

1) Raw much filtering the circuit can give to en
exciting waveform.

The excitation voltage of the resonant circuit
(series RLC)

la at the average value of its

is at the effective value of

The excitation current of the resonant circuit

(series no
The output voltage of the resonant circuit.
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RT5011 14010
14A

RT01530 A higher circuit Q could meant

1) A lower selectivity in an RLC series circuit.
6,

2) A higher true power in an RLC series circuit (with
:Elective power being constant)

3) A lower sensitivity in an RLC series circuit.

4) A lower capacitance of a series RLC circuit with
R and L constant.

2101550 Find the resonant frequency of this circuit

7.

1) 2.46 CPS

2) 8.1 CPS

3) 7.1 CPS

4) 15.3 CPS

RT015S0 Wind the resonant frequency of this circuit

S.

1) 14.5 Z CPS

2) 1,2 K CPS

3) 6.87 Z CPS

4) 4.3 Z CPS

49°

O. 00 3



BT01570 The half power points:
01580

1.

BT5011

1) Indicate hew mush loss in the output of a
resonant circuit.

15010
15A

2) Indicate the useful range of signals which can be
passed through the resonant circuit.

) Indicate the range of signals which cannot be
passed by a resonant circuit.

4) indicate ideal filter operation.

BT01584 In a parallel a.c. generators- inductor circuit we find that the:

2.
1) Average power in the circuit is negative.

2) Average power in the circuit is positive.

3) Average power in the circuit is zaro.

4) Average power in the circuit is imaginary.

ET01600 Balance springs in a Weston movement do not:

3.
1) Zero adjust the pointer.

2) Negate temperature effects in the restoring force
of the pointer.

) Serve as a resistance wire in carrying current
from the meter terminals to the moving coil.

PAR

4) Serve as conductors to carry current from the
meter terminals to the moving coil.

120.1601 In the D'Arsonval movement, the ends of the coil shaft are

4.
used for:

9/65 *.

1) Ball bearings

1) Needle bearings

3) As a part for conduction of electricay

4) As a part for insulation of electricity
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ET5011 15A

ET01610 A battle meter movement may be converted into an ammeter
by connecting a resistor to its terminals.

5.

1) Multiplier type

2) Divider type

3) Shunt

4) Series

ET01620 A microamme ter requires 2.1 milli volts to read' 15 microamperes
01610 full deflection. What is the value of shunt resistance needed

to measure 150 microamps.
6.

1) 15.5 ohms

2) 195 ohms

3) 2.4 ohms

4) 24 ohms

ETC In a multirange voltmeter as you select a higher voltage
range:

7.

1) The internal resistance of the voltmeter decreases.

2) The internal resistance of the voltmeter increases.

3) The internal resistance of the voltmeter remains
the same.

4
BT01640 What value of R1 will permit meter measurements of up to

1.0 volts?
8

1) 500

2)' 905E0

3) 9500

4) 5000

ET01660 For balance

9. 1) AL 32
R3 R4

2) 33 32
R4 al

3) 33

R2 RI

9/65
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ET01670 if Re is 14.0 ohms when the meter is at balance, find Rz
(in ohms).

1.

1) 7.15 ohms

2) 28.0 ohms

3) 14.3 ohms

4) 7.1 ohms

ET01671 Which control is never found on a volt-ohmmeter

2. 1) Function control

2) Balance adjustment

3) Zero adjustment

4) a.c.-d.c. switch

ET01680 Which meter can be used for a.c. or any other

3* 1) Nbving.vane. type

2) Electrodynamometer type

3) Rectifier type

4) Thermocouple type

BTOI590' An electrodynamometer wattmeter with a multiplier resistor
reads:

4*

type of current?

ET01700

5.

9/65

1) Apparent power

2) Effective power

3) Reactive power

Meter loading of en electrical circuit is caused by:

1) A damaged multiplier resistor

2) A shorted meter movement

3) Not enough internal resistance in the meter

4) Not enough current capacity in the meter-movement

32m
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ET01720 In an oscilloscope, which control selects internal or external
application of the time base signal?

6.

1) Horizontal phase

2) Horizontal frequency vernier

3) Sync. Selector

4) Horizon3tal freq. selector

ET01730 Whemusing a square wave generator with an amplifier and oscilloscope,
a poor high frequency response is seen on the oscilloscope as:

7.

1) A waveform having a' short rise time.

2) A waveform having a short fall time.

3) A waveform having a long rise time.

ET01750 Power factor is:

S. 1) The angle between apparent and true power.

2) The ratio of true to apparent power.

3) The angle between apparent and reactive power.

4) The ratio between reactive to true power.

ET01760 A voltage divider is shown in:

9. 1)
.............

J:

,0

ET01700 A lit.ohmiv. meter (on its 100 v. range) is placed n the circuit
01780 as shown. What is the difference in voltage Vbc before and

after the' meter is placed in the circuit?
10

1) 0.56 volts,

2), 0435 volts

3) 1.35 volts-

4)i 0445- volt.

.33.
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F1:;ure 4 IMGROUTIO MOUS.

ET5011

Appemlix E -' 15

01010
lA

ET00010 If Hg. changes from a gas weighing 32 grams, to a solid,

1. how many grams will Hg. weigh when it is in its solid phase?

3) 32 gms

ET00020 The core or nucleus of en atom consists of. , which

2. have and charges rwectively.

1) Protrons, and neutrons; positive zero

In the Milliken experiment, the oil drop presumably obtained
its negative charge via:

ET00030

3.

3) Friction

ET00040 A substance that cannot be broken down into simpler

4. substances is called a:

2) Element

ET00050 A material which will not make a good permanent magnet is:

5.
4) Soft Iron

ET00060 A positive charge may be created by the removal of

6.
2) Electrons

ET00070 Which of the following could not be considered' an ion?

7.
2) A positron

ET00080 if the charge on one body is increased by 7 and the charge

S. on a second body is halved, what is the change in the force
between them when the distance is doubled?

ET00090

9.

ET00100

10.

9/65

2) 0.8;5 units

The diagram below shows a cross section of a hollow metal
body. Where is the greatest charge density?

3) C

A neutral electroscope is charged by bringing it into contact
with a positively charged rod. What charge will appear on
the leaves of the electroscope?

2) Positive
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1

ET5011

01020
1B

ET00110 What is the maximum number of electrons in an atom which can
1. have the same specific energy?

2) Two

B100120 At a certain point in space an electric field has an intensity
2. of 3.0 n/c. if a body with a charge of 20 coulombs is intro-

duced into this field, what force would be exerted on it?

2) 60 new.

ET00130 A unit positive charge is placed near body Q. From the
3. direction of the resulting electric field shown below,

determine the charge on Q.

2) negative

ET00140 The net positive charge within a sphere is 44. What is the
4. number o lines of force leaving the sphere?

3) 4

ET00150 Which of the following is not a unit for resistance, emf,
5. current or power?

9/65

4) gauss
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ET00160 Mica is a (an) conductor of electricity.
1.

ET00180
26.

3) poor

in a schematic diagram, the positive terminal
is shown as a:

2)

of.a battery

ET00190 The Daniell cell has and electrodes.

1) Zinc and Copper

ET00200 The resistance of a conductor is 100 ohm. If its diameter was
4. doubled, the new resistance utuld be:

4) 25 ohms

ET00210 The resistance of a copper conductor is its
5. temperature coefficient.

2) Directly proportional to

ET00220 Electrical potential is measured in units of:
00230
6. 1) Volts

ET00240 Whet is the voltage drop across the I.ok0 resistor?
7.

3) 15 Ov

ET00250 Find the mnnimum potential which can be applied to a
0. sphencul ..'oaductor in air, having a radius of 2.5m.

2) 7.5 megavolts

ET00260 In going through resistance wire, 20 coulombs of electrons
9. are transferred from one side of the wire to the other side

of the wire. 75jOules bf energy are dissipated. Find the
voltage across the wire.

3) 3.75 volts

ET00270 In e circuit shown below, what is the value of R1?
10.

3) 400

9/05



1

III

ET5011
03010
3A

ET002C0 If the flow of electrons in a wire whose cross sectional
1. area is 0.001 sq. in. is found to be'i0.21 c.f.s., what is

the velocity of the electrons?

3) 30,250 f/s

ET00291 6.3 x 10
16

electrons constitutes

2.

1) 1 coulomb

ET00300 Which of these is sae source of EMF?
3.

4) charged body

ET00310 What is the terminal voltage in this circuit?
4.

4) .025 volts

ET00320 A device consisting of two different metals maintained at
5. . different tempnratures and which produces an e.m.f. under

these conditions is called

2) thermocouple

ET00330 The symbol for a battery is
6.

2)

ET00340 in the circuit shown below, the potential at point "e" is the
7. same as the potential at point

3)

ET00350 A device is rated at 0.15 amp at 30 volts. If the only
6. available voltage source is 60 volts, what value of series

resistor must be added tc insure proper operation?

2) 2000

ET00360 What is the current in the circuit shown below?
9.

ET00370

10.

9/65

3) 10.amp

Four resistors, RI 7.2 ohms, R2 1 ohm, R3 so 3.4 c., 31
and a resistor of unknown value, R4, are connected in
series across a 16 volt battery whose internal resistance is
0.4 ohms, If a current of 1.09/ampeve flow in the circuit,
what is the value of R4?

2) 40
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04010
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ET00370 A storage battery has an open circuit emf of 6 volts and an
00380 internal resistance of 0.05 ohms. That is the terminal voltage

of the battery when a 0.2 ohm load is connected across it?
1.

2) 4.8 volts

ET00390 A series circuit consisting of 20 ohm, 10 ohm and 30 ohm
resistances is connected to a 45 volt source of emf. What is

2. the current in the 20 ohm resistor

2) 750 ma

ET00400 Determine the equivalent resistance of three resistors,
10, 44 and 28 ohm, connected in parallel.

3.

2) 6.3 fl

ET00410 The total current passed by a 10 kilohm, a 15 kilohm and a
20 kilohm resistor in parallel is 20 ma. What is the current

4. in the 10 kilohm branch?

1) 9.25 ma

ET00411 What is the total conductance in the circuit shown below?

5. 3) .0178 cr

ET00420 Three resistors of 60,000 ohms, 15,000 ohms and 6,000' ohms
respectively, are available. A value of 20,000 ohms is desired.

6. Which is the correct method of connection?

2)

ET00430 A resistor constructed of manganin and mounted in a metal case filled
with oil is called a (an) resistor.

7.

3) standard'

ET00450' A resistor is shown below. What is the value of its resistance?

8. 2) 25k + 10%

ET00460 Which of tEa following resistors has a power rating of 2.5 watts?

9. 3) 8,250000 ohm resistor with 10 ma.

ET00461 Efficiency is defined as the ratio of:

10. 2) output power to input power

9/65
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ET00670 Maximum power transfer to RI, will occur when the resistance of
is:

1.

2) 44

ET00400 A 10 A resistor is connected to a 40 volt generator. Find the heat
dissipated by the resistor.

2.

2) 160 WC

E1:00490 Determine the voltage between taps A and B.

3. 3) 21C volts

ET00500 Uhich circuit contains a potentiometer?

4. 3)

ET00510 Uhen a plug is inserted into the jack shown below:, the connection
between B and C is:

5.

2)

ET00520 Uhat is the smallest fuse that will not be blown when S1 is closed,
for either position of S2?

6.

3) 1.21 amp

ET00530 Uhich of the following is not a rule of magnetic attraction or repulsion'

7. 4) Lines of force in the same direction attract each other.

ET00540 0 amperes flow through a 4 turn coil. Uhat is its m.m.f.?

0. 2) 32 a...t

ET00550 A material which is slightly attracted to a magnetic field is
called a type material.

9.

2) paramagnetic

ET005C4 Uith the magnetic field and current as shown, What is the direction
of the force exerted on the wire?

10.

9/65
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ET00570 The purpose of the cyclotron is to:
1.

1) Obtain a beam of high speed charged atomic particles.

ET00580 Magnetic lines of foece always form:

2. 4) Closed loops

ET00590 Permeability is:

ET5011
06010
6A

3. 2) The ability of a material to permit the setting up of
magnetic lines of force.

ra00600 A law which expresses the intensity of a magnetic field around a wire
carrying .a steady current is called law.

4.

3) Biot's

ET00610 Magnetic poles are:

5. 1) Regions where most lines of induction enter or leave.

ET00620 in materials the electronic currents are in the opposite
direction of those in the magnetizing winding.

6.

3) Diamagnetic

ET00630 Hysteresis loss is greater if:

7. 2) The magnetization frequency is higher

ET00640 Using the electron current convention, what is the direction of the
lines of force around a conductor carrying a current as shown in

8. the diagram?

2) c.c.%

ET00650 A magnetic analog to resistance is:

9. 1) reluctance'

ET00660 A magnetic shield is:

10. 3) Used to minimize stray fields in a certain place.

9/65
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ET00670 In the picture below, which side of the solenoid is the north pole?

1. 2) Left

ET00680 A Trorid coil is pictured as:

2, 1)

ET00690 The ratio between the total develploped flux and the useful flux
in a magnetic circuit is called the:

3.

3) Leakage factor

ET00720 A phenomenon which occurs at the air gap in a magnet is:

4. 3) Fringing

ET00740 The amount of voltage induced into a conductor by a moving magnet
doesn't depend upon:

5.

4) Reluctance of magnet

ET00750 "The ability of a circuit or component to develop an induced voltage
when the current flowing through the circuit is changing" best defines:

6.

1) Self-Inductance

ET00760 The MKS unit for magnetomotive force is the

7. 1) a=pereoturn

E'C00770 If an alternating current is placed' on the primary coil, as shown
below, the secondary coil voltage will appear as:

2) alternating voltage

Q.,

ET00780 Which law states that the magnitude of the induced emf. in a coil is
directly proportional to the rate of charge of current through the

9. coil?

3) Faraday's law

ET00790 Find' the permeability of a coil which has a flux density of 30 webers
per square meter and a magnetizing force of 11.0 ampere turns/meter.

10.

9/65
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ET00810 A conductor has moved from position A to B. d the voltage on the

conductor if the maximum voltage which could appear on the conductor

1. is 154 volts.

3) 7.5

ET00820 A conductor
lines of force which go in the opposite

direction to its Oersted lines of force.

2.
3) Will be repelled by

ET00840 The brushes of an a.c. generator are made of:

3. 2) Graphite and carbon

ET00850 are soldered to the commutator segments.

4. 2) End Wires

ET00860 A current which flows from the negative side of the power supply to

the load and from the load back to the positive side of the power

5. supply is called:

2) Electron current.

ET00870 The period of an ac voltage is 125 usec. What is it frequency?

6. 2) 3000 cps

ETO0C80 Which letter describes the wavelength of the pattern shown below?

7. 2) B

ET00920 Vector A Vector B by,

8. 2) Lags (00

ET00930 Which statement holds true for a capacitor?

9. 3) The voltage across it lags the current by 900.

ET00940 The second harmonic of 400 cycles is:

10.

9/65
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ET00950 The symbol' for peak value of current of a sine wave is

1. 3) im

ET00960 An a.c voltage has a peak value of 71 v. The average value of the
voltage is:

2.

I) 45.2 volts

ET00970 The a c. effective value in electricity is defined from a d.c.:

3. 2) heating-effect

ET00980 A current of 3.2 amps r.m.s. flaws through a 20 Kilohm resistor.
Find the power dissipated by the resistor..

4.

3) 204.E W.

E700932 A generator has an output of 14.4 volts. What is the power dissipa
tion of a' 20 ohn resistor connected across its output?

5.

3) D*3 watts

HT01060 The unit of inductance is the:

6. 3) Henry

ET01080 A 2.0 h. coil is placed in series with a 5.0 h. coil. Neglecting
mutual inductance between the coils, find the total inductance of the7. network.

1) 7.0 h.

ET01100 In an RA circuit, doubling the inductance the time
necessary for the circuit to reach steady state current.

8.

1) Doubles

ET011D Two inductances of 6 henries each are iu parallel across a circuits
What is their effective inductance?

9.

2) 3 h

916
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RT01010 A resistor is connected across a 40 volt rms a.m. generator. Find its
resistance if 3.0 amps rms are drawn from the generator.

1.

2) 13.3

R41101020 The power utilized by a pure induction is:

2. 2) Reactive power

RT01060 The symbol for inductance is:

3. 4) L

ET01070 In a series RLC circuit at resonance there is 750 volts across the
coil and 30 volts across the resistance. What is the Q of the coil?

4.

1) 25

RT01000 Find the total inductance of the circuit below. The mutual inductance
is 0.5 h.

5.

4) 14.5 h.

R101090 Doubling the turas of a coil:

6. 3) Quadruples the inductance value of that coil.

RT01100 How long does it take for the circuit current to reach the steady,*
state value? Sea circuit below.

7.

1) 0.133 sec.

RT01120 A 2.0 h. coil has a resistance of 0.9 ohms and is connected to a 50
volt battery. Whet is the energy stored in its magnetic field?

3.

1) 3030 joules

RT01130 What is the voltage across the switch contacts at the instant that the
01140 switch is opened?

9. 2) 116 volts

ST01150 Find the total inductance of the network below:

10. 3) 5.2 h.
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1..!- ; ,
. . . . 1.

RT01160 choose the voltage wave form corresponding to the circuit and
current wave form shown below.

1.
1) t

ET01170 Find the value of L in the circuit shown-below.

2. 2) 1.33 h,

RT01180 The diegueaguotilal ioductance is shown in:

3.

ET01190

4.

RT01200

5.

ET01210

6.

3)

The closer the power factor is the unity, the:

3) More resistive the circuit is.

Which circuit is an RL circuit?

3)
epowslosoor...

Choose the proper phase diagram for the circuit shown below:

113

). )t

ET0i220 For this circuit, express the total impedance in rectangglar form.

7. 2) 22 + j92 ohms

ETO1240 A 50 c.p.s. transformer has 80.0 turas on its primary. if the
maximum flux which the primary can produce is 0.004 weber, what

8. voltage rating would be given to the primary coil?

2) 71 volts

ET01250 A transformer has a 350 turn secondary rated at 500 volts. The
primary coil has 125 turns. What ikthe primary coil voltage

9. rating?

1) 179 v.

ET01260 An ideal transformer has a 3:1 turns ratio as shown below. Find
the power developed in the 2:00 resistor,

10.

1) 6.67100

9/65 12
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ET01270 The disadvantage of an autotransformer as compared to a regular
twopart transformer is:

1.
3) No isolation

ET01280 Find the side "R" from the diegram below:

2. 1) 3.06

ET01290 What type of current is in the load resistor in the circuit below?

3. 2) Alternating

ET01295- In a series Re circuit having a batterMoubling the resistance:

4. 2) Wales the time it takes for the capacitor to charge
up to the battery voltage.

ET01300 The phenomenon of displaced electrons in each atom of a dielectric
when an electrical field is applied to the dielectric is called:

5.

2) Polaritation

BT01310 10-
12

farads is called one:

G. 3) Plcofarad

ETO1320 A parallel plate capacitor has a dielectric of Teflon. The plates
are spaced 1.0 m.m. apart and have an area of 25 eq. sm.m. each.

7. Find the capacitance of the capacitor. (Dielectric constant of
Teflon m 1,500 volts/mil)

3) 443 pa.

ET01330 This circuit is a:

. 8. 3) Sawtooth generator

3T01340 if an ideal voltage generator is connected to an ideal capacitor
it is found that:

9.

2) Generator voltage lags generator current by 90°.

ET01350 Find the total capacitance of this circuit.

10. 4) 24 10.

9/65
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ET01360 A capacitor has a reactance of 200 chme at 100 kc. What is
its capacitance?

1.

2) 7.95 x 10
9

farads

ET01380 An energy lose which is due to the retention of charges by a
dielectric is called:

2. :

2) Dielectriw absorption loss

RT01385 What is the value of capactiance that when connected to a 50 volt,
60'c.p.s..source absorbs 100 vars?

3.

4) 106 ufd.

ET01390 A capacitor is rated gat 300 d.c. WV. It can be connected to a
d.c. voltage of

4.

2) 300 volts indefinitely

ETD1400 A type capacitor has two short sheets of tin or
uluminum foil separated by ihtn paper impregnated with wax on oil.

2) film

5.

ET01410 Calculate the power factor of the circuit shown below:

6. 3) 0.886

ET01420 The phase diagram below depicts the relations in a:

7. 3) Parallel RC circuit

ET01430 What is the value of the EIA typia capacitor given below?

8. 4) 37 pat 5%

ET01440 In a series RCL zircuit, the elec. voltage across the resistor
is 32 v., acrosa the capacitor is 41 v., and across the inductor

9. is 15 v. Pied the source voltage.

3) 41.2 v.

ET01450 A sinusoidal signal is applied to an RmiC circuit. The impedance
of the circuit is a function of the signal's:

2) Frequency

10.

9/65 14
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ET01460 In a series RLC circuit, XL io greater than Xc. TO achieve re-
sonance the:

1.

2) Inductance should be increased

BT01470 Resonance for s parallel RLC circuit:

2. 2) Occurn when the circuit admittance is minimum

8T01480 What is the energy stored in a 50 uld. capacitor when a voltage
of 1500 volts is applied Across it?

3.

3) 56.3 joules

ET01490 On a series RLC resonance curve, the resonanze point is:

4. 2) At the maximum curve.

ET01510 Sensitivity is related to:
01520

5*
4) The output voltage of the resonant circuit*

ET01530 A higher cirusit Q could mean:

6. 2) A higher true power in an RLC series civcuit (with
reactive power beiug, constant)

BT01550 Pied the resonant frequency of this circuit

7. 1) 2.4.6 CPS

11560 Find the re anent frequency of this circuit

8* 1) 14.5 K CPS

9/65 -1540
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BT0170 The half power pants:
01.560

1. 2) Indicate the useful range of signel which can be passed
through the resonant circuit.

BT01504 In a parallel tun. generator - inductor circuit we find that the:

2. 3) Average power in the circuit is zero.

ET°1600 Balance springs in. a Weston movement do not:

3. . 3) Serve as a resistance wire in carrying current from the
meter terminals to the moving coil.

BT01601 in the WArsonval movement, the ends of the coil shaft are used
for:

4.

2) Needle bearings.

BT01610 A basic meter movement may be converted into an ammeter by
connecting a resistor to its terminals.

5.

3) Shunt

BT01620 A microammeter requires 2.1 milli volts to read 15 microamperes
01610 full deflection. What is the value of shunt resistance needed'

to measure 150 microamps.

1) 15.5 ohms

BT01630 in a multirange voltmeter, as you select a higher voltage range:

7. 2) The internal resistance of the voltmeter increases.

PT01840 What value of 14 'will permit meter measurements of up to 1.0 volts?

0. 3) 9500

ET01660 For balance

9. 1) Bib a U2

9/65
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ET01670 If Re is 14.0 ohms when the meter is at balance, find Rz (in ohms).

1. 3) 14.3 ohms.

ET01671 Which control is never found on a volt - ohmmeter?

2. 2) Balance adjustment

ET01680 Which meter can be used for e.c0 or any other type of current?

3. 4) Thermocouple type

ET01690 An electrodynamcaeter wattmeter with a multiplier resistor reads:

4. 2) Effective per

ET01700 Meter loading of an electrical circuit is caused by:

5. 3) Not enough internal resistance in the meter.

ET01720 In an oscilloscope, which control selects internal or ext,,Irnal
application of the time base signal?

6.

3) Syne. Selector

ET01730 When using a square wave genarator with an amplifier and
oscilloscope, a poor high fkequency response is seen on the

7. oscilloscope as:

3) A waveform having a long rise time.

ET01750 Power factor is:

O. 2) The ratio of true to apparent powerp

ET01760 A voltage divider is shown in:

9. 3)46

ET01741 A 1114obellvm meter (on Lts 100v. range)' is placed' in the circuit

01730 as shown. Whet is the differene6 in voltage We before and
10. after the meter is placed in the circuit?

2) 0.35 volts
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MOIL .1111111bAr. Numb Ar Pratentalan Level Wawa IluestatsU.
E201790 0190 00010 02 02
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ET01790 0255 00320 09 04

ET01791 0245 00940 09 04

ET-1790 0375 02480 03 02
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TABLE OF ABBREVIATIONS AND CODE DES/GNATIONS

A. Method of Presentation

01 CP Class Presentation

02 PT Programmed' Text

03 MP Machine Presented Program

04 FL Film

05 LK Lecture

06 VT Viduo Tape

07 AT Audio Tape

08 CN Course Notes

09 NT Normal Text

10 ST Selfstudy (self-taught)

11 LM Laboratory Manual

12 WK Theory and/or Problem Workbook

13 BT Abridged Textbook

(99 such designations may be permitted)

d'emi kvet

00 High School

01 Est Semester College

12 12th Semester College

(09-12 are graduate level)

Informatisa scarce c_Eakke,

AT Analytical Technique pencil and paper
operation

Background. general
information
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a mental construct « an idea
not based upon sensory
perceptions alone

DF Definition statement or meaning of a term

ED Engineering circuit or physical object
Device designed and/or built

ET Experimental operation in lab or shop
technique

FA Fact experimentally verified theory

FD Factual date units: constants, constraints
and properties of materials
as needed to effect a design
of an instrument or an
engineering device

IN Instroment

LW Law

PE Percept

PR Principle

Si Special.

Illustration

TH Theory

a device used primarily for
making an observation or a
measurement

a statement summarizing a body
of experiences or a logical
deduction from basic principles

phenomenon we become acquainted
with through the senses

plays the role of axiom or
postulate and cannot be derived

item presented in class as an
illustration of a topic
already discussed

rigorous mathematical or logical
proof



- So.

DRTA REFERRALS
Electron Emission.,t1odes

ET01790 Thermionic Emission LW

ET01790 0190 0001 # 02 02 1 #

ET01790 0195 0009 # 13 02 1 0

ET01790 0255 0032 # 09 04 1 #

ET01790 0245 0094 # 09 04 1 #

ET01790 0205 0001 # 11 02 1 0

ET01790 0210 0003 # 13 02 3 #

ET01790 0240 0005 # 13 02 2 #

ET01790 0375 0248 # 03 02 2 0 0

ET01800 Secondary Emission LW

ET01800

ET01800

ET01800

0190 0002 # 02 :02

0245 0107 # :09 04

0240 0005 # 13 02

ET01810 Filament Materials FD ED

E101810 0190 0001,0007 # 02 02 1 #

ET01810 0195 0010,0013 0 13 02 1 0

ET01810 0255 0032 # 09 04 1 0

T01810: 0245 0101 0 09 04 1 0

ET01810 0240 0005 # 13 02 1 # #

ET01820 Mament Curcuit ED

ET01820

ET01820

ET01820

0190 0002 # 02 02

0210 0017 # 13 02

0375 0704 # 03 02

-1-
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DETAILED REFERRALS ET5030
Electron Emission-Diodes

ETOMO Plate Circuit ED

ET01830 0190 0003 0 02 02

ET01830 0210 0013 # 13 02 2 # #

ET01840 Diode Uses E T

ET01840 0195 0036 # 13 02 1 #

ET01840 0255 0032 # 09 04 1 0

ET01840 0245 0126 # 09 04 1 #

ET01840 0210 0002 # 13 02 1 #

ET01840 0375 0245 0 03 02 1 # 0

ET01850 Diode Types E D

ET01850 0195 0036 # 13 02 1 #

ET01850 0255 0032 # 09 04 1 0

ET01850 0245 0126 # 09 04 1 0 0

ET01860 Vacuum Diode E D

ET01860 0190 0003 # 02 02 1 0

ET01860 0155 0225, 0279 # 09 00 1 0

ET01860 0195 0034 # 13 02 2#

ET01860 0255 0035 # 09 04 1 # 0

ET01861 Gas Diode ED

ET01361 0190 0011 02 02 1 #

ET01861 0155 0227 # 09 00 1 # 0

1.

2

91,...4:411r.



DETAILED REFERRALS ET5030
Electron Emission-Diodes

ET01870 Full Pave Rectifier ED

ET01870 0190 0005 # 02 02 1 #

ET01870 0155 0225 # 09 00 1 #

ET01370 0195 0015 # 13 02 1 #

ETO1 3/0 0245 011400123 # 09 04 1 A

ET01870 0205 0065 #

ET01870 0210 0014 #

ET01870 0375 0654 0 03 02 3 # #

11 03 1 #

13 02 2 #

ET01880 Half Wave Rectifier ED

ET01880 0190 0005 # 02 02 1 #

ET01880 0155 0225 # 09 00 1 #

ET01880 0195 0015 # 13 02 1 #

tT01880 0255 0037 0 09 04 1 0

ET01880 0245 0114 # 09 04 2 #

ET01880 0205 0005 0 11 02 1#

ETON 0210 0011 # 13 02 2 #

ET01880 0375 0638 '# 03 02' 2 0

ET01890 Rectifier Circuits ED

ET01890 0190 0005 #'02 02 1 0

ET01890 0245 0124 0 09 02 1

ET01890 0205 0005 0 11 02 1 0

ET01890 0210 0013 0 13 02 1 0 0

ET01900 Work Function LW, D

ET01900 0190 0007 0 02 02 1 0 0

-3-



DETAILED REFERRALS ET5030
Electron Emission Diodes

ET01910 Heater Element ED

ET01910 0190 0003 0 02 02 1 0

ET01910 0155 0227, 02800 09 00 1 #

ET01910 0195 0019 # 13 02 2 #

ET01910 0255 0033 # 09 04 1 0

ET01910 0205 0002 # 11 02 1 # #

ET01920 Space Charge CP

ET01920 0190 0012 0 02 02 1 #

ET01920 0195 0020 # 13 02 2 #

ET :1.30 0245 0117 # 09 04 1 0

ET01920 0210 0003, 0008 # 13 02 1 #

ET01920 0240 0009 # 13 02 2 #

ET01920 0375 0274 # 03 02 2 # #

ET01930 Characteristic Curve (Ib vs Filament Voltage) AT

ET01930 0190 0013 # 02 02 1 0

ET01930 0155 0226 # 09 00 1 #

ET01930 0195 0028 # 13 02 1 # #

ET01940 Characteristic Curve (lb vs Eli) AT

ET01940 0190 0016 # 02 02 1 0

ETOli140 0195 0024 # 13 02 1 #

ET01940 0255 0038 # 09 04 1 #

ETO1c40 0245 0121 # 09 04 1 #

ET01940 0205 0003 # 11 02 1 0

ET01940 0240 0013 # 13 02 1 #

ET01940 0375 0287 # 03 02 2 # #
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DETAILED REFERRALS
Electron Emission Diodes

ET01950 D-C Plate Resistance LW AT

ET01950 0190 0018 0 02 02 1 0

ET01950 0195 0031 0 13 02 10

ET01950 0245 0140 0 09 04. 1 0 0

ET01960 A"C Plate Resistance LW AT

ET01960 0195 003" 0 13 02 1 0

ET01960 0245 0140 0 09 02 1 0 0

ET01)70 Crystal Diodes ED

ETA; 1/9 0190 0011, 0022 0 02 02 1 0 0

ET01971 Crystal Diode Characteristics AT FD

ET01971 0190 0022 0 02 02 1 0

ET01971 0240 0015 i1 13 02 2 0 0

ET5030

I 'J

4tairokibro,".40.040,w4 t...00.-ntle1004IN
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DETAILED REFERRALS
Triodes and Basic Triode Action

0 Grid Bias CP

ET02000 0190 0040 0 02 02 1 0

ET02000 0225 0038 0 13 02 1 0

ET02000 0195 0048 0 13 02 1 0

ET02000 0375 105601076 0 03 02

ETO2000 0200 0064 0 11 03 1 0

ETO2000 0241 0010 0 13 02 1 0 0

T00T00T00

ET02000 Grid Bias CP

ET02000 0190 0040 0 02 02 1 0

ET02000 0225 0038 0 13 02 1 0

ET02000 0195 0048 0 13 02 1 0

ET02000 0375 105601076 0 03 02

ETO2000 0200 0064 0 11 03 1 0

ETO2000 0241 0010 0 13 02 1 0 0

.6.

DETAILED REFERRALS
Triodes and Basic Triode Action

ET02000 0225 0038 0 13 02 1 0

ET02000 0195 0048 0 13 02 1 0

ET02000 0375 105601076 0 03 02

ETO2000 0200 0064 0 11 03 1 0

ETO2000 0241 0010 0 13 02 1 0 0

.6.

DETAILED REFERRALS
Triodes and Basic Triode Action

.6.

ET5030
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DETAILED REFERRALS ET5030
Triodes and Basic Triode Action

ET02010 Grid*Plate Relations AT, FD

ET02010 0190 0050 0 02 02 2 0

ET02010 0225 0038 0 13 02 2 0

ET02010 0240 0023 0 13 02 1 0

ET02010 0195 0052 0 13 02 2 0

ET02010 0205 0010 0 11 02 1 0

ET02010 0245 0133 0 09 04 1 0

ET02010 0375 1093 0 03 02 1 0

ET020I0 0200 0013 0 11 03 1 0

ET02010 0241 0041 0 13 02 1 0 0

ET02011 Grid -'Plate Characteristic Curves AT FD

ET02011 0195 0054 0 13 :02 1 0

ET02011 0205 0017 0 11 02 1 0

ET02011 0375 1078 0 03 02 1 0

ET02011 0200 0013, 0020, 0022 0 11 03

ET02011 0241 0038 0 13 :02 1 0 0

ET02020 Amplification Factor D LW

ET02020 0190 0056 0

ET02020 0225 0043 0

ET02020 0240 0026 0

ET02020 0195 0060 0

ET02020 0205 0010 0

ET02020 0245 0137 0

ET02020 0375 1148 0

ET02020 0200 0013 0

ET02020 0241 0032 0

. -141MiliWnIMPOPPIP.I.itorfolowlkwiftwiatiroarol,

:02 02 1

13 02

13 02 1

13 02 1

11 02 1

09 04 1

03 02 1

11 03 1

13 02 1

0

1 0

0

4

0

0

0

0

0 0



DETAILED REFERRALS ET5030
Triodes and Basic Triode Action

ET02030 DC Plete Resistance LW, AT

ET02030 0190 0064 0 02, 02 1 0

ET02030 0225 0045 # 13 02 1 0

ET02030 0195 0063 0 13 02 1 #

ET02030 0205 0011 # 11 02 1 #

ET02030 0375 1098 # 03 02 1 0

ET02030 0200 0 11 03 1 #

ET02030 0241 0 13 02 1 # #

ET02040 AC Plate Resistance LW, AT

ET02040 0190 0060 # 02 02 1 #

ET02040 0225 0044 0 13 02 1 0

ET02040 0240 0028 # 13 02 1 #

ET02040 0195 0064# 13 02 1 #

ET02040 0205 0011 0 11 02 1 #

ET02040 0245 0140 # 09 04 1 #

ET02040 0375 1098 # 03 02 1 0 0

ET02050 Transconductance D, LW

ET02050

ET02050

ET02050

ET02050

ET02050

ET02050

ET02050

ET02050

ET02050

0190 0056 # 02 02

0225 0045 # 13 02

0240 0031 # 13 02

0195 0065 # 13 02

0205 0011 # 11 02

0245 0139 # 09 04

0375 1148# 03 02

0200 0014 0 11 03

0241 0033 # 13 02



DETAILED REFERRALS
Triodes and Basic Triode Action

-9-

ET02070 E; I; R plate Circuit Relationships AT LW

ET020700..

ET02070

ET02070

ET02070

ET02070

ET02090

ET02090

ET02090

ET02090

ET02090

ET02090'

2090 Phase CP AT LW

ET02090 0190 0068 '# 02 01 1 0

ET02090 0195 0121 # 13 02 1 #

ET02090 0205 0017 # 11 02 1 #

ET02090 0375 1155 ,# 03 '02 1 #

ET02090' 0241 0004 # 13 02 1 # 0

0190 0067 # 02 02 1

0240 0037 # 13 02 1

0195 0069 # 13 02 1

0205 0011 # 11 02 1

0245 0145 # 09 04 1

Phase CP AT LW

0190 0068 '# 02 01 1

0195 0121 # 13 02 1

0205 0017 # 11 02 1

0375 1155 ,# 03 '02

0241 0004 # 13 02 1

-9-
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DETAILED REFERRALS ET5030
Triodes and Basic Triode Action

ET02100 Amplifier Action LW Cr

ET02100 0190 0069 0 02 02 1 0

ET02100 0240 0022 # 13 C2 1 #

ET02100 0195 0076 # 13 02 1 #

ET02100 0205 0014 # 11 02 1 #

ET02100 0375 1098 # 03 02 1 #

ET02100 0200 0016 # 11 03 1 #

ET02100 0241 0016 # .0.3 02 1 # #

ET02110 Load Line AT

ET021I0 0190 0072 # 02 02 1 #

ET02110 0240 0038 # 13 02 2 0

ET02110 0195 0071 # 13 02 1 #

ET02110 0205 0014 # 11 02 1 #

ET02110 0245 0143 0 09 04 1 #

ET02110 0375 1325.0 03 02 1 #

ET02110 0200 0020, 00/2 # 11 03 1 0

ET02110 0241 0036# 13 02 1 # 0

ET02120 Gain D AT

ET02120 0190 0006, 0072 0 02 02 1 #

ET02120 0225 0039 # 13 02 1 0

ET02120 0195 0083 # 13 02 1 0

ET02120 0205 0017 # 11 02 1 0

ET02120 0375 1155 # 03 02 1 #

ET02120 0241 :0016 # 11 :02 1 # #

MTVIA100101,W.47. 10190rAmfitriPl".,.1""



DETAILED REFERRALS
Triodes and Basic Triode Action

ET02130 Biasing Methods ET

ET02130 0190 0079 0

ET02130 0225 0039 #

ET02130 0195 0081 #

ET02130 0205 0017 #

ET02130 0375 1367 #

ET02130 0200 0064 #

ET021 SO 0241 0010 #

02 02 1

13 02 2

13 02 1

11 02 1

03 02 1

11 '03 1

13 02 1

ET021!:3 Cathode Bias Circuit ED

ET02140 0190 0082 # 02

ET02140 0375 13 67 # 03

ET02140 0200 0065 0 11

02 1 #

02 1 #

03 1 #

ET02140 0241 0010 0 13 02 1 # #

ET02170 Grid Leak Biasing CP ED

ET02170

ET02170

ET02170

ET02170

0190 0087 # 02 02 1

0375 1411 # 03 02 1

0200 0066 # 11 03 1

0241 0010 # 13 02 1

ET02180 interelectrode Capacitance CP LW PR

ETON 12A 0190 0088 #

ET021A 0225 0050 #

ET02180 0195 0081 0

ET02180' 0375 1523 0

ET02180 0200 0078 #

02 02 1 #

13 02 1 #

13 02 1 #

03 02 1 #'

11 '03 1 #

ET5030
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DETAILED REFERRALS
Basic Power Supplies

ET02200 Peak Inverse Voltage D LW

ET02200

ETO.:!_ZO

ET02200

ET02200

0190 0384

0225 0328

0195 0140

0375 0680

0 02 02 1 #

# 13 02 1 0

# 13 02 1 #

# 03 02 1 # #

ET02210 Components ED

ET02210

ET02210

ET02210

ET02210

0190 0380

0225 0352

0195 00150

0375 0778

0190 0384

0225 0328

0195 0140

0375 0680

0190 0380

0225 0352

0195 00150

0375 0778

# 02 02 1 #

# 13 02 1 #

0144 # 13 02 1 #

0 03 02 1 # #

ET02220 Types of Half Wave Rectifiers ED

ET02220 0190 0380 # 02 02 1 0

ET02220 0225 0326, 0338 # 13 02 2 #

ET02220 0195 00050001500144 # 13 02 2 #

ETir.20 0210 0056 # 13 02 2 #

ET022N) 0375 0778 # 03 02 1 # 0

4 # 13 02 2 #

ETir.20 0210 0056 # 13 02 2 #

ET022N) 0375 0778 # 03 02 1 # 0

_ _VXMVIrrinti,

DETAILED REFERRALS
Basic Power Supplies

-12--12-
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ET022.30

ET02230 0190

ET02230 0225

ET02230 0240

ET02230 0195

ET02230 0210

ET02230 0205

ET02230 0375

DETAILED REFERRALS
Basic Power Supplies

Full Wave Rectifier ED CP

0386 # 02 02 1 #

0329 # .13 02 1 #

0005,0016,0146 # 13 02 2 #

0015,0146 # 13 02 1 #

0014 # 13 02 1 0

0005,0065 0 11 02 1 0

0654 # 03 02 2 0 0

ET02240' Full Wave Bridge ED

ET02240

ET02240

ETC2240

0225 0332 # 13 02 1

0210 0018 # 13 02 1

0375 0938 # 03 02 2

#

0

# 0

ET02250 Ripple Frequency CP LW

ET02250

ET02250

ET02250

0190 0384 #

0225 0339 #

0375 0660 #

E02260 Transformer

ET02260 0190 0387 0

ET02260 0225 0324 #

ET02260 0195 0133 #

ET02260 0180 0029 #

ET02260 0375 0637

02 02

13 02

03 02

ED

02 02

13 X02

13 02

13 02

03 02

1 #

1 #

2 '0 0

-1 3.
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DETAILED REFERRALS
Basic Power Supplies

ET02270 Diode Action CP LW

ET02270 0190 0390 # 02 02 1 #

ET02270 0225 0326 # 13 02 1 0

ET02270 0195 0015,0145 0 13 02 1 #

ET02270 0205 0005 # 11 02 1 # #

ET02280 Filters ED CP

ET02230 0190 0390 0 02 02 1 #

ET02:TO

ET02230

ET02280

ET02280

ET02280

0225 0338 # 13

0195 0144 # 13

0160 0031 # 13

0210 0040 # 13

0375 0708 # 03

02 2 0

02 1 #

02 1 #

02 2 #

02 4 # #

ET02290 Voltage Doubler ED CP

EX02290 0190 0392 # 02 02 1 #

ET02290 0225 0333 0 13 02 1 #

ET02290 0205 003/ # 11 02 1 #

ET02290 0210 0021 # 13 02 1 #

ET02290 0375 0928 0 03 02 2 # 0

ET02300 Voltage Multiplier Circuits ED

ET023110 0225 0337 # 13 02 1 #

ET02300 0195 0127 # 13 02 1

ET02300 0210 0021 # 13 02 2 # 0

ET02305 Voltage Divider Circuits ED

ET02305 0375 0773,0919 # 03 02 1 0 0

.1 4..
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DETAILED REFERRALS
Basic Power Supplies

ET02310 Voltage Regulation CP ED

ET09310 0200 0030 0 11 03 i 0

ET02310 0375 087900956 0 03 02 3 0 0

ET02320 Current Regulation CP ED

ET02320 0200 0031 0 11 03 1 # #

.1 5.
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DETAILED RUED=
Tetrodes; Pentodes

ET02330 Tetrode Components ED

ET02330 0190 0093 0 02 02 1 0

ET02330 0255 0049 0 09 04 1 0

ET02330 0195. 0086 0 13 '02 1 0

ET02330 0240 0054 0 13 02 1 0

ET02330 ;/375 1528 0. 03 02 1 0 0

ET02340 Interelectrode Capacitan:e CP LW

ET02340 0190 0093 0 02 02 1 0

ET02340 0255 0049 0 09 04 1 0

ET02340 0195 0086 0 13 02 1 0

ET02340 0240 0054 0 13 02 1 0

ET02340 0375 1523 0 03 02 1 0 0

ET02350 Tetrode Circuit ED

ET02350 0190 0094 0 02 02 1 0

ET02350 0255 0050 0 09 04 1 0

ET02350 0195 0088 0 13 02 1 0

ET02350 0240 0055 0 13 :02 1 0

ET02350 0375 1540 0 03 :02 1 0 0

ET02360 Screen Grid Action CP LW

ET02360 0190 0096 0

ET02360 0255 0051 0

ET02360 0240 0055 0

ET02360 1375 1528 0

02 02 1

09 04 1

13 02 1

03 02 1

0

0

0

0 0

..16.
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DETAILED REFERRALS ET5030
Tetrodes; Pentodes

ET02370 Ib m Eb Curve AT

ET02370 0190 0099, 0101 0 02 02 1 0

ET023n.) 0255 0052 0 09 04 1 0

ET02370 0195 0089 0 13 02 1 0

ET02370 0140 0057 0 13 02 1 0

ET02370 0375 1528 0 03 02 1 0 0

ET02380 Secondary Emission PR LW CP

ET02380 0190 0100 0 02 02 1 0

ET02380 0255 0052 0 09 04 1 0

ET02380 0195 0090 0 13 02 1 0

ET02380 0140 0057 0 13 02 1 0-

ET02380 0375 1528 0 03 02 1 0 0

ET02390 Amplifying Action CP LW

ET02390 0190 0102 0

ET02-00 0255 0053 0

ET02390 0195 0091 0

ET02390 0240 0056 0

ET02390 0375 1528 0

02 02 1

09 04 1

13 02 1

13 02 1

03 02 1

0

0

0

0

0 0

ET02400 Pentode Construction ED ET

ET02400 0190 0104 0

ET02400 0255 0053 0

ET02400 0195 0093 0

ET02400 0240 0059 0

ET02400 0375 1554 0

02 02 1

09 04 1

13 02 1

13 02 1

03 02 1

0

0

0

0

0 0

.1 7.
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DETAILED REFERRALS
Tetrodes and Pentodes

ET02410 Action of Suppressor Grid

ET02410 0190 0104 0 02 02 1 0

ET02410 0255 0053 0 09 04 1 0

ET02410 0195 0093 0 13 02 1 0

ET02410 0240 0059 0 13 02 1 0

ET02410 0375 1554 0 03 02 1 0 0

ET02420 Dynatron ED

ET02420 0190 0105 0 02 02 1 0

ET02420 0195 0095 0 13 02 1 0 0

ET02430 Ib Eb (Pentrode) Curve AT

ET02430 0190 0106 0

0255 0054 0

ET02430 0195 0095 0

ET02430 0240 0060 0

ET02430 0375 1554 0

02 02 1

09 04 1

13 02 1

13 02 1

03 02 1

0

0

0

0

0 0

CP LW

ET02440 Amplification (Pentode) CP LW

ET02440 0190 0108 0

ET02440 0255 0055 0

ET02440, 0195 0096 0

ET02440' 0240 0061 '0

ET02440 0375 1554 0

'02 02 1

09 04 1

13 '02 1

13 02 1

03 01 1

0

0

0

0

0 0

ET02450 Amplification (General) CP LW

ET02450. 0190 0110 0 02 '02. 1 0 0

.1 8.



DETAILED REFERRALS ET9330
Tetrodes; Pentodes

ET02460 Amplifier Circuit (Pentode) ED

ET02460 0190 0114 0 02 02 1 0

E102460 0195 0094 0 13 02 1 0

ET02460 0375 1554 0 03 02 1 0 0

ET02470 Cutoff Ac ion CP LW

ET02470 '0190 0119 0 02 02 1 0

ETOLOO 0255 0056 0 09 04 1 0

ET02470 0195 0099 0 13 02 1 0 0

ET02480 Action as a Current Source LW CP

ET02480 0190 0120 0 02 02 1 0 0

ET02490 Pentodes as Triodes ET

ET02490 0195 0103 0 13 02 1 0 0

ET02500 Variable mu Tubes ED

ET02500 0255 0055 0 09 04 1 0

ET02500 0195 0103 0 13 02 1 0 0

ET025/0 Beam Power Tube ED

ET02510 0255 0056 # 09 04 10

E102510 0195 0103 0 13 02 1 0

T02510 0240 0067 0 13 02 1 0 0



DETAILED REFERRALS
Power Amplifiers

ET02520 Power Amplifier Tubes ED

ET02520 0190 0124 0 02 02 1

ETO2 5k 0 0195 0127 0 13 02 1 0

ETO%:',.0 0205 0015 0 11 02 1 0

ET02520 0241 0045 0 13 02 1 0 0

ET02530 Transducer ED CP

ET02530 0190 0124 0 02 02 1 0 0

ET02540 Transfer Characteristics AT

ET02540 0190 0127 0 02 02 3 0 0

11

ET02560 Clipped Peak Distortion CP LW

ET02560 0190 0132 0 02 02 1 0

ET02560 0195 0115 0 13 02 1 # 0

ET02570 Power Output AT CP LW

ET02570 0190 0137 0 02 02 1 0

ET02570 0255 0246 # 09 04 1 0

ET02570 0241 0016s 0054 0 13 02 1 0 0

ET02560 0195 0115 0 13 02 1 # 0

ET02570 Power Output AT CP LW

ET02570 0190 0137 0 02 02 1 0

ET02570 0255 0246 # 09 04 1 0

ET02570 0241 0016s 0054 0 13 02 1 0 0

ET5030ET5030
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DRTATLED REFERRALS ET5030
Power Amplifiers

ET02;30 Matched Impedance D PP LW

02 1 #

04 1 # 0

T02590 0190 0142 # 02

ET02580 0255 0237 # 09

ET02590 Power Sensitivity D CP

ET02590 0190 0145 # 02 02 1 #

ET02590 0255 0250, 0264 0 09 04 1 0 0

ET02600 Power Pentode ED

ET02600 0190 0147 # 02 02 1 0

ET02600 0255 0253 0 09 04 1 #

ET02600 0241 0054 # 13 02 1 # #

ET026!O lb Eb Curve (Power Pentode) AT

ET02610 0190 0149 0 02 02 1 0

ET02610 0255 0254 # 09 04 1 # #

ET02620 Beam Power Tube ED

ET 262 0190 '0150 # 02 02 1 #

ET 2620 0255 0262 0 09 04 1 # #

ETO2f30 Ib.Eb Curve (Beam Power Tube) AT

ET02630 0190 0151 # 02 02 1 0

ET02630 0255 0266 # 09 04 1 # 0

21
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DETAILED REFERRALS

Power Amplifiers

ET02640 Class Al Operation t AT

ET02640

ET02640

ET021:40

ET02640

ET02640

0190 0130,

0255 0236,

019:j 0112

0205 0042

0241 0047

0135, 0156 02 02 2 0

0243, 0261 # 09 04 2 #

# 13 02 1

# 11 02 1 #

# 13 02 1 # 0

ET02650. Cutoff has (Al) AT LW

ET02650 0190' 0157 0. 02 02 1 #

ET02650 0255 0261 # 09 04 1

ET02650 0195 0113 # 13 02 1 #

ET02650 0205 0042 0 11 02 1 0

ET02650 0241 0048# 13 02 1 # 0.

ET02660 Class B Operation D AT

ET026'...J 0190 0158 # 02 02 1 #

ETO2i0 0255 0236, 0276 0 09 04

ET02660 0195 0112 # 13 02 1 0

ET02660 0241 0047 # 13 02 1 # 0

ET02670 Efficiency D AT

ET02670 0190 0160 0 02 02 1 #

ET02670 0255 0248 # 09 04 1 #

ET02670 0241 0055 0 13 02 1 # #

ET5030



DETAILED' REFERRALS
ET5030Power Amplifiers

ET02680 Pugh-Pull Operation D ET

ET02680 0190 0162 0 02 02 1 0

ET02680 0255 0237, 0268 # 09 04 1 #

ET02680 0195 0116 # 13 02 1 #

ET02680 0205 0065 # 11 02 1 #

ET02680 0241 00.57 # 13 02 1 # 0

ET02690 Class C Operation AT D

ET02690 0190 0164 # 02 02 1 0

ET02690 0255 0236 # 09 04 1 0

ET026S0 0195 0116, 0125 # 13 02 1 0

ET0250 G241 0050 # 13 02 1 # #

ET02700 Cutoff Bias AT LW

ET02700 0190 0164 # 02 02 1 #

ET02700 0195 0112.0 13 02 1 # #

ET02710 R F Amplification CP

ET02710 0190 0166 # 02 02 1 # #

ET02720 Maximum Power Transfer LW PP

ET02720 0255 0244 # 09 04 1 # #

ET02730 AB Operatic D' AT

ET02730 0190 0156 # 02 02 1 #

ET02730 0195 0114 # 13 02 1 # #

-23-
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DETAILED REFERRALS ET5030

Fewer Amplifiers

ET02740 Phase Relations CP LW

ET02740 0190 0157 0 02 02 1 0

ET02740 0195 0120 0 13 02 1 0 0



I

PO 4' Jr

11

IL -

DETAILED REFERRALS ET5030
Amplifier Classes

ET02750 Class Al Amplifier ED AT

ET02750 0190 0156 # :02 02 1 #

ET02750 0195, 0112 # 13 02 1 #

ET02.75G 0255 0129 # 09 04 4 0

ET02750: 0200 0015i0016 # 11 03 3

ET02750 0205 0041 # 11 02 2 # #

ET02760 Class B Amplifier ED AT

ET02760 0190. 0157 # 02 02 1. 0.

ET02760 0195 0112 # 12 02 1 0.

ET02760 0255 '0129. # 09. 04, 1 #

E02760 0200 00151 0028 # 11 03 2 # 0

E02770 Class A and Class B Compared AT FD

ET02770 0190 0159 '02 02 2 0 0

ET02-130 Class AB Amplifier ED AT

ET02.', 0195 0114 # 13 02 1 0

ET02780 0255 0129 # 09 04 1 #

ET02780 0200 0015, 0024 # -11 '03 2 # 0

ET02790 Class B Push' Pull Power Amp AT ED

# 02 02 2 0

# 13 02 2 0

# 091 04 2 #

# 11 '02 1 0 0

ET02790 0190 0161

tT02790 0195, 0116

ET02790 0255 0276

ET02790 0205 0065,

=
_ _

j



02 02 1 0

ET02600 0195 0116 0 13 02 1 0

ET02800 0255 0129 0 09 04 1 0

ET028410 0200 0015 # 11 03 1 0 0

DETATTATI REFERRALS
ET5030

Amplifier Classes

26

DETATTATI REFERRALS
ET5030

Amplifier Classes
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DETAILED REFERRALS ET5030
Audio Amplifiers0Coupling and Controls

ETOMO R-C Coupling ED

ET02810 0190 0/670 0170 0 02 02 2 0

ET02810 0195 0127 0

ET02810 0255 0172 0

ET02810 0205 0043 0

13 02 2

09 04 3

11 02 1

0

0

0 0

ETC2820 impedance Coupling ED

ET02820 0190 0169 0 02 02 1 0

ET02820 0195 0132 0 13 02 1 0

ET02820 0255 0188 0 09 04 2 0 0

ET02830 Transformer Coupling ED

ET0200 0190 0171 0 02 02 1 0

ET0.33t:' 0195 0133 0 13 02 1 0

ET02:;30 0255 0194 0 09 04 2 0 0

ET02840 Volume Controls ED

ET02840 0190 0172 0 02 02 2

ET02840 0205 0045 ¢ 11 02 1 0 0

ET02850 Potentiometer at input grid ED

ET02850 0190 0173 0 02 02 1 0 0

ET02860 Cathode Bias Adjustment ED

ET02860' 0190 0175 0 02 02 1 0 0

Lf0n-'0 Screen Grid Voltage Control ED

0 0190 0176 0 02 02 1 0 0

-27-



DETAILED REFERRALS
Audio Amplifiers, Coupling and Controls

ET02880 Tone Controls ED

ET02880 0200 0036 # 11 03 1 # 0

ET02890 Audio Frequency Range Defined DV, ET

ET02890 0190 :0180 # 02 02 1 #

ET02890 0255 0162 # 09 04 1 #

ET02890 0205 0043, 0068 # 11 03 2# 0

ET02900 Frequency vs. Amplitude Curves AT

ET02900 0190 0181 0 02 02 1 0

ET02300 0255 0187 0 09 04 1 0 #

ET02930 Response Detetuining Elements FD, ET, AT

ET02930

ET02930

0195 0130 # 13 02 1 0

ET02920 0255 0173 # 09 04 3 0

ET02920 0205 0044 0 11 02 1 0 0

T00

190 0188 # 02 :02 2

0255 0174 # 09 04 4

#

# #

ET02930 Response Detetuining Elements FD, ET, AT

ET02930 0190 0188 # 02 :02 2 #

ET02930 0255 0174 # 09 04 4 # #

12022,) Amp Response Compensation ET AT12022,) Amp Response Compensation ET AT

ET02 a 0190 0191 # 02 02 1 0 0
ET02 a 0190 0191 # 02 02 1 0 0

ET5030ET5030

0



DETAILED REFERRALS
Audio Amplifiers, Coupling and Controls

ET02950 Transformer Coupled Audio Amp ED

ET02950 0190 0193 # :02 02 1 #

ET02950 0255 0194 # 09 04 2 # 0

ET02960 Equivalent Circuit And Response Analysis ED, AT

ET02960 0190 0196 0

ET02960 0195 0134 #

02 02 2 #

13 02 1 #

.29
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DETAILED REFERRALS ET5030
Wideband and Ri.F Amplifiers

ET02970 Low Frequency Compensation AT, ET

ET02970 0190 0203 0 02 02 2 0 0

1 BTO2V0 Compensation by Plate Load ET AT

ca .=.

II

E0290 0190 0203 0 02 02 1 0 0

ET02990 Compensation by Coupling Network ET AT

ET02990 0190 0204 # 02 02 1 0 0

ET03100 Compensation by Cathode Circuit ET AT

ET03100 0190 0205 0 02 02 1 0 0

ET03110 High Frequency Compensation ET AT

ET03110 0190 '0206 0 02 02 3 0 0

ET03120 Compensation by Shunt Peaking ET AT

ET03120 0190 0207 0 02 02 1 0 #

ET03130 Compensation by Series Peaking ET AT

ET03130 0190 0208 0 02 02 1 0 0

ET'3140 Compensation by Combination Peaking ET AT

ET03140 0190 0210 0 02 02 1 0 0

ET03150 R...F Spectrum DF

ET03150 0190 0214 0 02 02 1 0 0

.3 O.



DETAILED REFERRALS ET5030
Wideband and R-F Amplifiers

ET03160 Frequency Seleetica by Resonanne Tuning ED

RTO3i60 0190 0216 0 02 01 1 0 0

ET0337 R-F Transformer Coupling ED

0190 0218 0 02 02 1 0 0

ET03180 Sale:tivity anu Q AT DF

ET031110 0190 0220 0 02 02 1 0

ET03190 Bandwidth AT

ET03190 0190 0221 0 02 02 1 0 0

ET03200 Carl:14r. and Sidebands CP

ET03200 0190 0222 0 02 02 1 0 0

ET03210 117 Amp, Response Curves

ET032 IC 0190 0226 0 02 02 1 0 0

ET0342 : Adju3ting. Response Cu=ves

ET03 ?.0 0190 0228 0 02 02 0 0



PO
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DETAILED REFERRALS
Cathode Followers

T031.i, Lcv Xmpedance Matching ED

ET032;°) SO 0234 0 02 02 1 0

ET03230 H255 0206 0 09 04 1 O

EX03230 0200 0032 0 11 '03 1 0 0

ET03240 For isolation ED

ET03240 0200 0032 0 11 03 1 0 0

CT03250 Voltage Gain AT ET

ET03250 '0190 0236 0 02 02 1 0

ET03250 0255 0202 0 09 04 1 0

E1"03250 0200 0032 0 11 '03 1 0

R103260 'Thwer Gain AT ET

ET03260 0i90 0238 0 02 02 1 0 0

ET03270 inase .Relations AT FD

ET03270 0190 0239 0 '02 02 2 0

ET03270 0255 0202 0 09 04 1 # 0

-32-
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DETAILED REFERRALS ET5030
Oscillators

E1032W Nechanical Oncillatioa

ETO3.,30 'N.90 02460 0250 # 0202 2 0

=O3d° 0205 0080 0 11 02 1 # #

ET03290 Displacement Plotted vs Time AT

ET03290 0190 0248 0 02 02 1 0 0

ET03300 Measurement of Energy AT ET

7T03300 0190 0251 0 02 02 1 0

ET03300 0255 0304 0 09 04 1 0 0

ET03310 Condition for Electrical Oscillation FD

ET03310 0190 0253 # 02 02 1 0

ET03310 0255 0290 0 09 04 1 0

n03310 0205 0081 # 11 02 1 0 0

T03320 Sustained Oscillations ET, AT CP

.703320 0190 0252 # 02 02 1 # 0

ET03330 Use of Feedback ET AT

ET03330 0190 0252 # 02 02 1 0 0

ET 03340 Oscillation in an IC Circuit CP

ET03340

ET03340

ET03340

ET03340

0190 0253

0195 .0155

0255 0291

0205 0080

0 02 02 2 0

# 13 02 1-0

# 09 04 1 #

# 11 02 1 0 0

'-33.,
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DETAILED REFERRALS

Oscillators

ET03350 Feedback in the L-C Circuit ED, AT

ET03350 0190 0258 0

ET03350 0195 0157 0

ET03360 Tickler Coil

ET03360 0190 0260 0

EC03360 0255 1)294 #

02 02 2

13 02 1

ED

02 02 1

09 04 1

0

0

0

# 0

ET0337C ;,7!ects of Bias CP, ET, AT

ET03370 0190 0262 # 02 02 1 0

ET03370 0255 0295 # 09 04 2 # 0

ET03380 Armstronz (L-C Tickler Coil) Oseillatcr ED

ET03380 0190 0265 0 02 02 3 0

ET03380 0195 0159 0 13 02 1 # 0

ET03390 Shunt Fed Armstrong Oscillator ED

ET03390 0190 0267 0 02 02 1 0 0

ET03410 Hartley Oscillator (Shunt and Series) ED

ET03410 0190 0268 #

1 ET03410 0195 0160 #

11

ET03410 9255 0297 #

ET03410 0205 0080 0

02 02 1

13 02 1

09 04 1

11 '02 2
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DETAILED REFERRALS ET5030
Oscillators

E103420 Colpitts Oscillator ED

ET03420 0190 0272 0

ET03420 019 0160 0

ET03420 0255 0299 0

02 02 1

13 02 1

09 04 1

ET03430 Tuned Plate-Tuned Grid Oscillator ED

ET03430

E103430

1103430

0190 0274 # 02 02 2 #

'0195 0160 # 13 02 1 #

0255 0300 # 09' 04 1 #

ET03440 Formula For Frequency of Oscillation AT

ET03440

ET03440

ET03440

0190 0277 # 02 102 1

'0255 0303 # 09 04 1

:.205 0081 # 11 02 1

ET03450 Other Factors Affecting the Frequency F D

ETU3450 0191 0278 # 02 '02 1#

ET03450 0255 0308 0 09 04 1 # #

ET03460 Crystal Oscillators ED

ET03460 0190 0281 # 02 '02 3 #

ET03460 0195 0162 # 13 02 1 0 0

ET03470 Piezo electric Effect CP LW

ET03470

ET03470

0190 0281 # 02 02

0255 0110 # 09 04

1

1 0

ET0:i4i2* *tlroperties of Crystals FD, LW, CP

ET01:2.) 0 190 0282 # 09 02 1 # #
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DETAILED REFERRALS ET5030

Oscillators

ET03490 Frequency, Cuts, Temp. Effects AT, FD

ET03490 0190 0283 # 02 02 2 #

ET03490 0255 0310 0 09 04 1 i 0

ET03500 Behavior of Crystals in Oscillator Circuits ET FD

ET0:4500 0190 0290 # 02 02 1 # 0

ET03510 Equivalent Circuits ED AT

ET03510 0190 0290 0 02 02 1 0 0

1g of a. Crystal DE CP

ET03 f 10 0190 0293 0 02 02 1 # #

ET03530 Crystal Controlled Oscillator Circuits ED

ET03530 0190 0294 0 02 02 1 #

ET03530 0255 0113 0 09 04 3 0 0

..36.
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El 03540

ET03540

ET03540

ETO3540

ET03550

ET03550

ET03550

ET035.5C1

ET035:-.)

ET03560

E103560

ET03560

ET03560

ET03560

DETAILED REFERRALS
Modulation and Detection

Elements of Communication BG, FD

0190 0299 0 02 02 1 #

0195 0148 0 13 02 1 #

0255 0001 0 09 04 1 0 0

Transmitting Intelligence ET, BG

0

4

#

# #

0190 '0300 # 02 02 1

0195 0149 # 13 02 1

0205 0075 # 11 02 1

.:255 0013 # 09 04 2

Amplitude Modulation DP, CP AT

0190 0302 # 02 02 1 #

0195 0150 # 13 '02 1 #

0205 0075 # 11 02 1 0

0255 0008 # '09 04 2 # #

ET03570 Methods of Amplitude' Modulating, ET. ED.

E103570 0190 0304 0" 02. 02. 2 #

ET03570 0205, 0076 # 11 02 1 0 0

ET03580

ET03.5S0'

ET03590

ET03590

Circuits for Transmitting Intelligence. Problems ED, AT

0190 0307' 02. 02 1 # 0

Oscillator - Amplifier Coupling ED:

0190, 0309'. 0 02 02. 2 0 #

!T03600 Capacitance Coupling E1

ET03600 0190 0309 s4 '02 02 1 # #

El 5030
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DFIAILED REFERRALS
Modulation and Detection

ET03610 Inductive Coupling ED

ET03610 0190 0311 # 02 02 1 # #

El 03620 Link (Transmission Line) Coupling ED

ET03620 0190 0314 # 02 02 1 # 0

q03630 Description of Detection BG CP

ET03630 0190 0324 # 02 02 1 0

ET03630 0195 0150 # 13 '02 1 #

ET03630 0205 0076 # 11 02 1 #

ET03630 0200 0045 # 11 03 1 #

ET03630 0255 0022, 0068 0 09 04 .1 # #

ET03640 Detection Devices ED

ET03640 0190 0327 # 02 '02 4 0

ETO3640 0195 0151 # 13 02 2 # #

ET03650 Diode Detectors ED

ET03650 0190 0327 0 02- 02 ,,,1-10

ET036) 0195 0151 # 13 02 1 #

ET036;i0 0205 0076 0 11 02 1 #

ET03650 0200 0045 0 11 03 1 .0

ET03650 0255 0069 # 09 04 3 # #

ET03660 Plate Detectors ED

ET03660 0190 0331 # 02 02 1

ET03660 0195 0152 # 13 '02 1 #

ET03660 0255 0074 # 09 04 3 # #

.38.



DETAILED REFERRALS ET5030

Modulation and Detectica.

ET03670 Grid Leak Detectors ED

ET03670 0190 0334 # 02 02 1 #

ET03670 0195 0152 0 13 02 1 #

ET03670 0200 0047 # 11 03 1 #

ET03670 0255. 0081 0 09 04 2'0 0

do,
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ET5030
01010

ET01790 Thermionio emission will take place only if:

1. 1) there is a large potential difference between the plate
and the cathode.

2) the cathode is heated.

3) there is a large positive voltage on the plate.

BT01810 One advantage of tungsten as a filament material is:

2. 1). it requires higher temperatures than other filament metals.

2) it has a high electron affinity.

3) it requires; lower temperatures than other emitter metals.

4) it has a long life.

ET01830 Given the circuit below, and, a plate current of 100 map find the
value of r. . Put

3.

i) U00

2) 25.k

3) 2.5k

4) cannot be determined without est

the value of r2.

ET01850 Which is not an advantage of a twin diode?

4. 1) only one tube is needed for full wave rectification.

2) they can handle more current than a similar single diode.

3) they car handle more voltage than similar single diode..

4) they take up less space than two single diodes.

Which statement best describes what happens in a gas -.filled diode
when the load current goes up?

F101861

5.

9/65

1) the outpUt voltage goes up.

2) the output voltage goes down.

3) the output voltage remains constant.

4) the output voltage goes up and then down.
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ET50:0

OW10
1A

ST01860 I he Lnput voltage wave /hope over 1 period in the circuit
below looks like figure 1, then what does the wave shape of the

6. current in R look like?

C.

Input Voltage
'421. b
1*--1 period 11g.1

ci- tr.

2) 40' t
3)

4) I !)

ET01900 A metal with a high, work function will

7. 1) emit electrons freely at relatively tow temperatures.

2) will be a good thermionic emission materiel at all
temperatures.

3) not emit electrons freely at relatively law temperatures.

4) will be a good thermionic emission material if it has a
high, melting and vaporization point.

ilimMememmmummovemimmiumMW ismsNraatawmaiwomigoom.

3T01920 Choose the answer that will make the atatement correct.
The cloud of electrons near the is called the .

ET01940

9.

9165

1) filament, positive charge.

2) plate, space charge.

3) filament, space charge.

4) plate, field emission.

Diode Characteristic

In the region labeled A the Plate current is limited by

1) a negative space charge

2) emission saturation

3) secondary omission

.2"
4,

rH

4rt?1404,1041"14 ,11.!!''1 ,vv`m.f44,441,_4441,;404,400-Nr.!,-44vriphwpopolotmerN1,404,440.4r,,,,,_

-., '



ET01960. Find the AC Plate resistance in region A and B.

10. .04

el OW OW OP

0
$41 4110. OW

14% ta 0 4jrm......4r..rwimnroNpo+inr
I

t Lb loo 15o 2062(k &ID 36* W.0
Piate 'hie.
A

1)

a)

3)

4)

500

.5

5k

5k

625 0

0

00
6250

M01971 'honor diodes are:

11.

9/65

M5030
01010
IA

1) used with only high currents

2) used in place of triodes in radios

3) used to furnish a constant D.C. raference voltage

4) used because of their repeatable forward conduction
characteristics

41w am/.
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ET01830 Which is not a definition of secondary emission?

1. 1) The detaching of electrons from a body as a result of
being bombarded from another source.

The emission of electrons that occurs due to a high potential
difference between the plate and'the cathode.

C
3) The emission of electrons due to the impact energy of light

rays.

4) The imparting of sufficient energy to electrons within a
metal to enable them to break through the potential barrier.

ET01820 When several filaments aro connected in series

2. 1) the :;;:Arent rating of each. must be the same

2) the voltage rating of each must be the same

3) the power rating of each must be the same

ET01840 If one diode can rectify .5 amps at 100 volts, hoar would you
connect 4 diodes to handle 200 volts at 1 amp?

3.

4)

ET01860 Which statement best describes what happens in a high vacutv diode
when the load current goes up?

1) the plate voltcge goes up

the plate voltage goes down

3) the plate voltage remains the same

4) the plate voltage goes up and than levels off

4,

9165



ET5030
01020
11

ET01870 halfyrave rectifier la conne.tted across a 60 cps, 120 volts rims
line. If there is zero voltage drop across the diode, end' a rem

5. gistive load, then the voltage measured across the load with e
do =tar is

1) 38.2

2) 53.5

3) 76.3

4) 107 v

ET01890 Mat are the polarities of points A and B wide respect to ground
when the tube conducts?

6.

ET01910

7.

1) M B-'
2) A. 8+

3) A+ 8+

4) A.

A?

writ'

Given current of 400 ins in the circuit below, find the value of R

1) 10.6 ohms

2) 9.5 ohms
4,3 v 4001

3) 3,8 ohms

4) 2.5 ohms

Primary a 110 v
Secondary 12.6 v

ET01930 For the curve given below, what is the name given to the value of
the current at point A?

8. eien4Le
1) Emission current (et P r efr
2) Quiescent current

3) Peek inverse current

4) Saturation current

916.5

ORO

'on," .er
Ve:ita1 e



T01950 Find the de plate resistance at point A

9 1) 766 ohms
30

pp

2) weil

3) 8000
'1 ea

1/4.0

4) 666.60

ET5030
01020
113

t.).'

a. ranter Ts 4.

Cyr,/ e

" Not e
Vo i# 9 e

ST01970 The back resistance of a crystal diode is usually in the order oft

106

9/65

1) 00

2) 5000

3) 10,0000

4) 1,000,

ow* 49,444

4061111P

,

,., , - ' :1,1 -, .t , 7. ,
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ET01980 Metals commonly used for grids do not includes

1. 1) nichrome

.2) iron

3) copper

4) nickel

5) molybendum

ET02000 Current will flow in the grid circuit only

2. 1) if the grid is positive

2) if the grid is negative

3) if the grid is neutral

ET02011 Curves Ai 14 C and D correspond to different

3. 1) grid voltage plo t e A 1?

Cvvv
2) plate current

0

ET5030
02010
2A

3) plate voltage Irs0
Vo /too 9 Is

£T02040 The AC plate resistance of a triode amplifier may be found usinci the:

4. 1) eg vs Eb curv*a

2) rb vs Eb curves

3) lb vs eg curves

ET02070 The plate voltage id equal to

5. 1) the value of the plate supply voltego minus the product of
the plate current and the load resistance.

9/65

) the value of the plate supply voltage plus the product of
the plate voltage and the load resistance.

) the value of the plate supply voltage minus the Gm of the
plate current plus the grid voltage.

4) the value of the plate supply voltage plus the product of
the grid voltage

___



ET02090 The two waves below aro:

6. 1) in phase

2) out of phase by 45°

3) out of phase by 900

4) out of phase by 1800

ET02110 Draw the load line for a 68F6 in the circuit below. What are the

x (plate volts) y (plate current) intercept(' of the load line!

ET5030
02010

7.

3!

1) 92.5 volts 9 ma

2) 180 volts 18 ma

3) 450 volts 18 ma

4) 555 volts 92.5 as

ET02130 The grid bias of the circuit is

8. 1).-6 volts

2)464 volts

3)-2 volt°

4) -8 volts

/I(WIMIMMHOW mew

Moir

IMP

p000

ET02170 If in the circuit belowithe signal were removed the value of the

grid bias would
9.

1) go to maximum valuo

2) go to zero

3) remain the same

4) be somewhere between
zero and maximum

. value

9/65
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ET01990 When the grid is positive

ET5030
02020
28

1. 1) no elactrons reach the plate.

2) are electrons reach the plate.

3) fewer electrons reach the plate.

4) the triode stops working.

ETO2O1O In a triode amplifier, an in tetanal voltage witi produce
a in the output voltage

1) increase increase

2) increase decreaai

3) decrease decrease

2.

ET02020 p

3.

po 3

Alp
1) ; ep coast.

deg

beg.

bap'

3) ..
ba..p

; const.
beg r

Alp4) const.
tag- r

const.

ET02030 The effect of grid bias on the DC resistance of a triode may be
summarised this way:

4.

1) en increase in bias causes an increase in dc resistance.

2) an increase in bias causes a decree in dmc resistance.

3) an increase in bias has no effect on dmc resistance.

ST02060 An electron tube has an amplification factor of 80 and a plate
resistance of 40 L Find its traneconductance in mhos.

1) 20 pmhos

2) 500 pmhos

3) 25,000 pmhos

4) 2000 pmhos

5.



ET5030
02020
28

ET02100 When the wiper of the potentiometer Si at points..., the
Plate

6.
wie

1) 6, current is sextons

2) 118 CUWOUt S. SaidnIUM

3) 80 ltage ie Rub=

4) 64 voltionA41 minimum

ET02120 What is the voltage gain of an amplifier for which p 16,
gliss 25X and ri ND 8500 ohms/

7.

1) 16

2) 11.9

3) 46.4

4) 40

ET02140 The value of the bias voltage is:

8.

9/65

1) 6.25 volts

2) 5 volts

3) 50 volts

4) 1.25 volts

MM.

cliOn Ito

3oo voila



*T02180 ,4booss the answer shich mama the three capacitors below.

A

ET5030
02020
28

rro,As-,A,Amprs-qr,IArA,r,A,AAArf,AA*AA /Iry ,At MVPI,
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ET02200 Per the Ulf wave rectifier with a capacitor input filter, the Peak
inverse voltage vill be approximately the peak voltage

1. of the transformer secondary.

1) equal to

2) twice

3) one half

4) 1.41 times

1202220 The tube that can not amplify ic the:

2. 1) nods

2 pentode

3) diode

4) tatrode

T02240 Choose the correct diagram of the full lave Bridge rectifier.

3. 1) A

2) B

3) C

4) D

WO

v-.4x,;r-t *Tr? -, zo- VS.

.120
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ET5030
03010
3A

RT02250 . Tho ripple frequency of a full wave rectifier ins

4. 1) 1/2 the ripple frequency of a half wave rectifier

2) 2 tines the ripple frequency of a half wave rectifier

3) ;rams the ripple frequency of a half wave rectifier

4) Equal to the ripple frequency of a half wave rectifier

T02260 Given a transformer with a primary voltage of 120 t *.a current
of 1, and primary to secondary turns ratio of 1 to 4, find the

5. secondary voltage and the secondary curreat.

1) 30 voltde 250 me

2) 480 volts, 4 amps

3) 480 volts, 250 ma

4) 30 volts, 4 amps

ET02270 The filament of a tube heated by DC has a distribution of potentials
along its length, this distribution is sometimes called*

6.

1) spun charge distraution

:) secondary mission

3) potential gradient

COMO Mich circuit bests fits the following description? IP"' A filter
with excellent snathings heavy and costly.

7.
1) A

A)

2) a

3) C

4) D

.01,1011Imis
411111/111..

; I

d!WOKINP=1;

011,00 I

IdliiMo diOD 4110 atam

9165 al3fa
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1

r

ST02290

1202290

24,

.-

ST3030
04040
4A

Voltage Doubler circuits provide

1) high voltages and high currant

2) high voltages and low current

3) good regulation and low voltage

4) poor regulation and high currant

Which circuit is the correct circuit for a voltage doubler?

1302290 The circuit Wow let
a

3.

fammressiormwmormarogio

Oure:Yr

1) half wave voltage doubler

2) full wave voltage doubler

3) contact typo Bridge circuit

4) full wave rectiflor

" .

,

440

.



ITC°2290
02330 The output of the circuit below iss

4.

1) 270 volts peak

2) 202 volts peak

3) 200 volts peak

4) 140 volts peak

11102303 A bleeder resistors

S. .-.1) is very critical

2) prevents shock hazards

3) improves the ripple frequency

4) may replace a choke in a power supply

2T5030
04010
4A

--a values of VI V2 and V3 of the voltage divider shown2202305 . Intria the
blows

6. oh 300V

100est, V
4,

1) 40s 100 160

2) 40s. 00, 100

3) 30 90, 100

4) 30s 60s 210

6000A

1202303 A 171A:seder resistors

7. 1) Improves voltage regulation

2) is vary critical

3) improves the ripple frequency

144.

1,-,,,,Mrt fty r.1111417,1T,rs-115,:.

'
_

11

or



ET5030
04010
4A

11202305 Find the value bf the bleeder resistor it1 if the bleeder
current is 10ma. 300

0.

40K0

2) MO
3) 301(0

4) 150

ST02310 The circuit below is used' tog

9. 1) rectify large AC voltages ,

2) rectify small AC voltages

3) provide regulated' voltages

4) handle large currents

IT02310 A voltage regulator tubs operates*

10. 1) omewhat above its starting voltage

2) just below its starting voltage

3) at its starting voltage

4) at about 3/4 of its starting voltage

Sabo° jL

14b

00 ./1.



ET5030
05010

ET02330 In a totrode vacuummtube, the order of the elements going from the
cathode to the plate ic:

1.
1) cathode, control grid, screen grid, suppressor grid, plate

2) cathode, control grid, suppressor grid, plate

3) cathode, control grid, screen grid, plate

4) catlitNie, control grid, plate

ET02340 The purpose of the screen grid in a tetrode vocuumetube is to:

2. 1) reduce feedback between the plate and the control grid

2) reduce the interelectrode capacitance beween tqlle control
grid and t173 plate

3) increase the amplification factor of the tube, making high
amplification possible at low plate voltages

ET02350 'In the tetrode circuit shown below, the grid' -to- cathode voltage is
11.5 volts and the plate current is 10.0 ma. Calculate the voltage

3. at the screen grid with respect to grow'.

8T02360

4.

1702370

5..

9/65

1) 245 volts

2) 232 volts

3) 268 volts

4) 18 volts

Muk
12X

rAmm.........,
I. 14. ebb

al of ...=....a.co v
Mie

o j
If the screen grid bypass daptcitor is removed to& the circuit of
a totrode amplifier tube, which of the following will occur?

1) plate current will increase

2) screen grid current will increase

3) screen grid voltage will decresise

4) ramp lification will decrease

The characteristic curve for a typical tetrode is Shown be The
region of negative resistance is

re( ((4)
1) region A.,1,

2) region 134

3) region baD

4) region AvaR

No

ee. (1/0/01)
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HT02380 When the plate voltage applied to a certain tetrode amplifier is
increased from 0 to 10 volts) the plate current is observed to

6. increase. However) when the plate voltage is increased from 101
to 40 volts) the plate current decreases. The reason for this is*

1) the number of secondary electrons emitted from the screen
grid is greater than the number emitted from the plate

) the number of secondary electrons emitted from the plate
is greater than the number of primary electrons reachinii
the plate

3)* the formation of an electron cloud Around the plate cat'ecd
by secondary emission

the high voltage on the screen grid attrqctsmore primary
electrons than the lower voltage on. the plate

ET02390 A tetrode vacuum tubc will amplify linearly only if

7. 1) the screen grid bypass capacitor has a very lour reactance

2) the scram grid voltage is approximately equal to the plate
voltage

3) a lour value of screen grid resistance is ussd

4) a high plate voltage is used

ET02400 Which of the following types of tubes always contains a suppressor
grid?

8.

1) heptode

2) tetrad°

3) pentode

4) beam power tube

ST02410 The suppressor grid in a pentode

9'

9/65

1) is negative with respect to the plate

2) is negative with respect to ground

3) prevents secondary emission

4) attracts the secondary electrons emitted from the plate

416

LJ

r"--1



ET5030
05010
5A

RT0242A lihicli of the following statements is raise?

10. 1) In a pentode all secondary electrons which are emitted from
the plate must return to the plate.

)' The pentode exhibits a negative resistance characteristic
for very low values of plate voltage.

3) The suppressor grid of a pentode is negative with respect
to the plate.

4) A pentode does not have a dynatron region.

ST02430 If the plate supply voltage of a pentode which is operating in a
linear region is doubled, while all other tube voltages remain the

11. same, then

1) the amplification will double

2) the amplification will increase

3) the amplification will remain the same

4) the plate current will increase

ET02440 A. certain pentode operates into a load resistance of RI el 1.0 mogohm.
It in found that when the plate voltage is increased from 100 to

12. 250 volts the plate current increases from 0.30 ma to 0.55 ma.
Calculate the plate resistance of the pentode.

1) 438 K ohms

2) 333 K ohms

3) 600 K ohms

4) 1.0 it ohms

8702450 Mich of the following statements Is false?

13. 1) In a pentode the suppressor grid is usually connected to
the cathode.

2) The plate impedance of a triode is greater than the plate
imps -dance of a pentode.

)

)

The plate current of a pentode which ie operating within
the linear range of the characteristic curves is independent
of the plate voltage.

The interelectrode capacitance between the plate and control
grid of a pentode may be disregarded because of the presence
of the screen grid.

9/5 .17
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ET02460 The following information is given about a typo 6AU6 pentode:

14. Plate resistance Is 1.5 M ohms Plato supply voltage 250 volts
Load resistance 2001Cohma Transcon4uotance m 4,500 mioromhos

Calculate the voltage amplification of the tube,

1) 6750

2) 2700

3) 900

4) 122.5

9/65 48»
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ET02470 in a remote cut-off pentode

1. 1) the transconductance of the tube is constant over a wide
range of grid voltages

2) the control grid wire is *mild uniformly around the cathode

3) the transconductance becomes smaller as the bias is made
more negative

4) the tranoconductance becomes greater as the bias is made
more negative

ET02480 A pentode will deliver a constant current into a wide range of load
resistances became of ito

2.

1) very high voltage gatd

2) high plate resistance

3) remote cutoff Characteristic

4) variableurmu feature

ET02490 When a pentode is used as a triode

3. 1) the suppressor and screen grids are connected to the csatrol

grid

2) the screen grid is connected tr. the cathode

3) the suppressor grid is connected to the screen grid

4) the suppressor grid and the screen grid are connected to
the plate

ET02500 If a sinusoidal input aignal is applied to a variablowmu pentode,

4. 1) the tube will operate in class B

2) fixed bias must be used to prevent the amplification factor
of the tube from changing

3) the cathode resistor must be bypassed

4) the outpdt signal will be distorted

ET02500 In which of the following could a variablemou pentode be used?

5. 1) high.gain audio amplifier

2) local oscillator in an AM radio receiver

3). I.F. amplifier in an AM radio receiver

4) clasp C Amplifier

9/65 19
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=2510 A beam power tube Ls*
6,

1) a triode

4,2,) a tetrodo

3) a pentode

0
4) either a tetrode or a pentode

11T02510 Which of the following types of tubes has the highest power
7. sensitivity?.

1) power triode

2) power pentode

3) hemmer tube

4) power tatrods

GP19a.
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ET02520 When a power amplifier tube is used to drive a loudspeaker, an
output transformer is used

1) go improve the fidelity

2) te reduce distortion

3) to increase the platewcircuit efficiency

4) to provide impedance matching

ET02530 'Mich of the following is not an example of a transducer?

2. 1) a battery

1.

2) a transformer

3) a light bulb

4) a motor

ET02540 Calculate the value of the
signal of 50 volts peak to

3. is 00 volts, and the load

1)

2)

3)

4)

20 volts

25 volts

40 volts

50 volts

input signal required to produce an output
peak. Assume that the grid bias boluse
resistance of the tube is ;000 oho*.

4b 141h 40

VoL.TS

4

OP r 46 I .
0A10.

0 -SO alA,

ET02550 In order to obtain minimum distortion when using a power pentode,
the load impedance should be

1) smaller than the plate impedance

2) equal to the plate impedance

3) larger than the plate impedance

4) adjusted for minimum plate current

9/65 2041,
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ET02560 If an excessive input signal is applied to an amplifier tube using
cathode bias, the result will be

1) grid current flow en the positive half cycles of the input
signal

5.

2) the positive half cycles of the output signal will be clipped

3) phase distortion of the output signal

4) all of the above
0

ST02570 The fallowing information is given for a type 6F6mGT tuba used as a
triode amplifier: Amplification Factor (u) 7.0, Plate Resistance6: Cr) . 2,600 ohms. If the load impedance (h.) is 4,400 ohms, calculate
th6 output power for an input signal of 10 volts.

1) 0.116 watt

2) 0.44 watt

3) 0.62 watt

4) 1.16 watt

6
irez ,4 00 it.

44.= 7. 0

iovr

ET02580 For reasonable power output with lowest distoriion, the load
impedance (h.) for a triode should be

1) less than the plate impedance (re)

2) equal to the plate impedance (rp)

3) greater than th, plate impedance (rp)

7,

4) equal to the load resistance (RL)
Or

ET02590 Determine the power sensitivity of tho 50L60T tube from the
following information:

8.

Load Resistance 4000 ohms
Plate impedance 28,000 Omar
Input Voltage 8.0 volts (pimp)

1) 31,300 inicreeshos

2) 63,00 micrombos

3) 27,100 micrechos

4) 20,900 micrecohos

9/65 .21.

Amplification Factor 6.8
A.C. Load Currant al 22.4 ma

(rem. So )
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ST02400 The suppressor grid in a power pentode is connected directly to the
cathode in order to

9.

1) reduce secondary emission from the plate

2) maintain the suppressor grid at a lower potential than the
plate and the screen grid, thereby reducing secondary cassias

3) return secondary electrons to the emitting electrode,
thereby improving the linearity of the Lb m eb curve

R702610 Given the following information about a typo 6P6147 power pentodes

10.
Pluto Voltage 250 volts Screen Grid Voltage a 250 volts
Plate Current a 34 ma Load Resistance 7000 elms
Screen Grid Current a 7.0 ma Control Grid Bias Voltage lie. volts

Calculate the value of cathode yesistance which will produce a bias
voltage of 46 volts an the control grid.

1) 270 ohms

2) 390 ohms

3) 470 ohms

4) 2300 ohms

BT02620 A feature of the beam power tube is that the screen grid current is

11.
very low. This is due to

ST02640

12.

1) the spacing between the screen grid and the cathode

2) the presence of the baammconfining electrode

3) the highly negative space charge region between the
screenmgrid and the plate

0.1

4) the alignment between the controlmgrid and soreenmgrid wires

An amplifier is considered to be operating in class Al when the
angle of plate current flow is

1) less than 90 degrees

2) less than 180 degrees

3) 180 degrees

4) 360 degrees

ONO 1111110

4022.



IT02650 In a class Al amplifilm, the bias point is chosen

1. 1) at point A

2) at point B

3) at point C . C

4 11
4) at point D

ET02660 A clam; B amplifier may be defined as:

9
A

ET5030
08010
8A

2. 1) one in which the grid bias is appreciably greater than the
cutoff value, so that the plate current flows for appreciably
less than 1/2 cycle.

one in which the grid bias and the ac grid potentials are
such that plate current flows at all times

3) one in which the grid bias is such that plate current flows
for more than half, but less than the entire cycle

4) one in which the grid bias is approximately equal to the

cutoff value, so that plate current flows for approximately
one4alf of each cycle.

ET02670 if the power input to a claim B amplifier is 50 watts, which of the
following is the approximate power output?

3.

1) 40 watts

2) 10 watts

3) 30 watts

4) 20 watts

ET02680 if you were designing a high fidelity amplifier, and you had a choice
of using either a class At or a push...pull class B output stage, both

44 of which would deliver the same output power, which would you pick?

1) the class Al stage, because it uses only one tubs, and is
cheaper to build

2) the class B stage, because it is more efficient than the class
Al, and is of simpler construction

3) the class Al stage,. because it has low distortion and the wide
frequency response required for high fidelity

) the class B stage, because it is more efficient, and does not
produce second harmonic distortion

9/65 21.



ST5030
08010
8A

ST02690 Given the following waveform, which of the following, types of
amplifiers would you choose to amplify this signal?

5. +get
1) Class Al

2) Class B or Class B push-pull

3) Class Al or Class B pushpull

4) Class B or Class C

ST02700 The bias voltage for a class C amplifier is selected so that it is

6. 1) considerably more negativn than the cutoff bias for the.tube

2) equal to the cutoff bias for the tube

3) midway between cutoff bias and zero bias

4) equal to .zero bias

ST02710 When a class C amplifier is used as an r.f. amplifier

11" Air Lill*

7. 1) the tube will only conduction the negative half cycles: of the
input waveform

the output waveform will consist only of positive going half
cycles

3) the tank circuit supplies the missing parts of the output cycle

4) the plate current drawn during the positive half cycles of
the input signal is sere

ST02750 If an amplifier tuba conducts for more than 180 degrees but less than
360' degrees of the input eignal, the amplifier is said to be operating8.

1) class A

2)' class AB

3) class B

4) class C

STO2740 Asinusoidal input signal is applied to an amplifier operating in
class' B. The output signal will consist of9.

1)* negative going half cycles

2) positive going half cycles

3) a sinusoidal signal which is 160 degrees out of phase with
.the input signal

9/65 44 none of the above 44
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ET02750 Which of the following types of amplifiers would amplify the signal
shown with no distortion and maxtmum efficiency? ,

10.
1) class Al

2) class B

3) class C

4) class AB],

0)1

)

ET02760 The output voltage of a class B amplifier

11. 1) consists' of positive going half cycles

2) consists of negative going half cycles

3) consists of both positive and negative going half cycles

4) consists of positive going half cycles and negative going peak,

ET02770 An advantage of a class B amplifier over a class A amplifier is

12 1) less harmonic distortion

2) lees phase distortion

3) higher voltage amplification

4) higher efficiency
IMO

ET02790 In a %:lass B push...pull audio amplifier each tube conducts for

13 1) less than 180 degrees of the input cycle

2) 180 defaces of tho input cycle

3) more than 180 deg ees but less than '360 degrees of the input
cycle

4) 360 degrees of the input cycle

ET02800 The primary advantage of a class C amplifier over all other classes is

14 1) lower plate resistance

2) higher efficiency

3) lower distortion

4) higher power output



Li

Li

ET02810 & certain amplifier is designed
down to a frequency of 20 cpa.

1. the grid resistance (R0) is 1.0
of the coupling capacitor be at

1) 100 mega

2) 10 megohms

3) 1.0 megohms

4) 0.01 megohms

ET02820 When impedance coupling is used

ET5030
09010
9A

to have a perfectly fiat response
The amplifier uses RC coupling. If

megohms, what should the reactance
20 cpa?

2. 1) the impedance match between stages is improved

2) maximum power transfer can be obtained

3) the quiescent plate voltage of the tube is approximately

equal to the power supply voltage

4) a coupling capacitor is not required

ET02830 If a acuum.tube amplifier uses transformer coupling

3. 1) the gain may be higher than with RC coupling

2) the frequency, response will be better than with RC coupling

3) large coupling capacitors will be needed

4) a higher plate voltage is required

ET0240

4.

In the diagram shown below, what should be the ratio of Ri to R to

obtain maximum output voltage?

1) 0

2) infinite

3) 1

4) indeterminate
I,

ET02860 Varying the cathode bias of a variable.ou tube will

5.

t 0u1

1) affect the amplification at all frequencies

2) affect the amplification at by frequencies only

3) affect the amplification at middle and high frequencies only

4) have no effect on the amplification

.46ft
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ET02070 Course and fine volume controls are to be provided for a pentode
amplifieraf both controls have the came resistance Value, the

6. most logical arrangement for these would bet

1) both controls on control grid

2) coarse on screen grid, fine on contra grid

3) fine on screen grid, course on control grid

4) both on screen grid
*ow

ET02680 In the tone control circuit shown below, as the wiper of the potting,
tiometer is moved from A to B

7.

ET02890

0.

9/65

1) the low frequency response will increase

2) the low frequency response will decrease

3) the high frequency response will increase

4) the high frequency response will decrease

Most musical instruments do not produce fundamental frequencies over.
5,000 cps. However, in order to reproduce faithfully the sounds
of these instruments: an audio amplifier with a frequency response
up to 20,000 cps is required in order to

I) reproduce the sound at the original volume level

2) reproduce the sounds of instruments whose fundamental from
(Panties are above 5,000 cps

3) reproduce the harmonic frequencies generated by each instrumer

4) reproduce the sound of several instruments simultaneously
whose frequencies add according to the number of instruments

6,27.
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ET02900 The frequency response of a.certain amplifier is shown below. Which
of the following describes the response of this amplifier most accurate)

9. ewe

1) 30 cps 20 Re

2) 40 cps 15 Kci 2 db

3) 30 cps m 20 Re 1. 4 db

4) 30 cps 20 Ke ta 2 db

11104#0;
(Aft-Pin° (tt

a

i
I 1

3o Ala lirtc
XT02910 Which of the following designations for the response of an audio

amplifier is the most meaningful?
10.

a

()) 20 m 20,000 cps

2) 20 m 20,000 cps 3 db

3) 20 m 20,000 cps 2 db
m 1 db

4) flat from 20 to 20,000 cps

-7

WINO .111.

4.41rot.i
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ET02920 The diagram below shows to equivalent circuit of an amplifier. in
this circuit the plate resistance of the tube is symbolized by

1. and the total stray capacitances are symbolized by

1) R2 C1

2) R2, C2

3) R1, Cl

4) R1, C2

RI

-r

ET02930' The diagram below shows the equivalent circuit of a certain amplifier.
The low frequency response of this amplifier is dependent on the

2. ratio of

1) rp / RL

2) Ct rp

3) Ct / Cc

4) Cc / Re

Ce4PeCstrali+Cgk

ET02940 The low frequency response of an amplifier may be improved by

3. 1) increasing the dapacitance of the coupling capacitor

2) reducing the value of the grid resistor

3) minimizing stray wiring capacitances

4) increasing the value of the plate load resistance

ET02950 Which of the following is an advantage of transformer coupling over
R-C coupling?

4.

1) maximum power transfer

2) better impedance matching

3) higher voltage gain

4) all of the above

5) maximum power transfer and higher voltage gain

9/65 m294,



BT02960 The high frequency droplooff of transformers is caused by the
action of

3.

1) legates. inductance

2) stray capacitances

3) core lassos

4) all of the above

3) core losses and stray capacitances

9/63 -3018
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IT02970 if the plate load resistance of an amplifier is decreased, then

1. 1) the frequency response will increase, but the amplification
will decrease

2) the amplification will increase, but the frequency response
will decrease

3) the amplification at low frequencies will increase

4) the amplification at high frequencies wilt Indians&

ET02900 The components labeled'Cf and Rf in the following diagram are intended
to improve Ow low frequency response of the amplifier. if the value

2. of Rf is 30,000 ohms, what should the reactance of the canacitor be at

low rrequencies1

1) 300 ohms

2) 3,000 ohms

3) 30 K ohms

4) 300 K ohms

-1-1

fit
ET02990 If the coupling capacitor, Ce, in the diagram below Toes not 'have

enough capacitance, what will, be the effect on the frequency response
3. of the amplifier?

Qt
IT03100

4.

"
the amplification at low frequencies will be poor

2) the amplification at high frequencies will be poor

3) the amplification at all frequencies will be poor

8.12's 4) the amplification at middle frequencies will be greater than
the amplification at high frequencies

If the cathode bypass capacitor (C,) of an amplifier is replaced by

ono of infinite capacitance, what will be the effect on the frequency

response of the amplifier?

1) the amplification at low frequencies will be greater than
the amplification at middle and high frequencies.

the amplification at high frequencies will be greater than
the amplification at middle and low frequencies.

3) the amplification at low irequenclea will be less than the

amplification at middle and high frequencies.

the amplification at all low frequencies will be the same

31
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ET03110 Series peaking increases the high frequency response bys

5. 1) effectively increasing .7.8 at high frevioncieg lobere4g is
the combined effect 0 R8 and Cs

2) decreasing it at high frequencies

3) decreasing OK at high frequencies

4) increasing St at high frequencies

ET03120 When shunt peaking is employed' to improve the high frequency response
of an amplifier

6.

1) an inductance is placed in serial with the coupling
capacitor, Cc

a capacitor is placed in parallel with a part of the plate
load resistance, Rf

3) an inductance is placed in series with the plate load
resistance, Rt.

4) an inductance is placed in series with the total shunt
capacitance, Ct

ET03130 When series peaking is used to improve the high frequency response
of an amplifier, the series peetAng coil (Lis) forms a resonant7 circuit with

1) C
pk

2) Cc

3) C1

4) Ct (Note:
Ct CPk astray Cd

ET03143 When combination peaking is used to improve the high frequency
response of an amplifier

O.

1) log frequency compensation cannot be used at the same time

2) a higher value of plate load resistance (R,L) is required

3) the high frequency compensation is poorer than other methods
of high - frequency compensation

4) the high frequency compensation is better than the compemsap
tion obtained with series peaking

MI

9/65 32.



UT03150 Which of the following statements is false?

P 1) 3,000000 cps 3 me

2) 0.5 me a 500 Ice

3) 108 MC ill 0.100 laic

4) 1600 kc 0.16 MC

ETO:41.6'0

10,

ET5030
11010
21 A

The'circuit shown below is tuned to a station broadcasting on a
frequency of 100 ke. If L 0 10.0 millihenrys, calculate the value of C.

ET03170

11.

1) 1,000 pf

2) 314 pf

3) 254 pf

4) 141 pf

doublemtuned RF transformer may be used to couple the first and
second stages of an OF amplifier together. When maximum gain is
desired, the transformer is adjusted so that

1) the resonant frequency of the primary is higher than the
resonant frequency of the secondary

2) the resonantlrequency of the primary is the same as the
resonant frequency of the secondary

the rosonantlrequency of the primary is lower than the
tesonant frequency of the secondary

4) none of the above

awdl

9/65 3
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ST03190 The "Q", or figure of merits of a coil may be defined as

14 1) the ratio of the inductive impedance of a coil to the
residtance of the coil

) the ratio of the inductive reactance of the 4oil to the
resonant frequency

) the ratio of the resistance of the coil to the inductive
impedance

4) the ratio of the inductive reactance of the coil to the
resistance of the coil

ET03190 Calculate the passband of the amplifier whose response is shown in
the figure below.

OUrPor
Rely+Thee2.

1) 40 kc

2) 30 kc

3) 20 kc

4) 10 kc

f00%

707%

so ag

4,41 sip 440 rap 46.
ET03200 If an audio signal of 10 Ka is used to modulate an

s
RF
va

carrier of
1000 Kes calculate the passband which the receiver ur *sli. have to

3. amplify this signal.

1) 5 Ke

2) 10 Kc

3) 20 Ka

4) 1010 Kc

9/65 so34#0
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ET03210 Which of the following statements is true about the curves shown below?

4, 1) the passband of B is greater than the passband of A

2) the selectivity of A is less than the selectivity of B

3) the selectivity of A and B are the same, but the passband
of A is greater than the passband of B

) the passband of A and B are the same, but the selectivity
of A is greater than the selectivity of El.

/OA
,N

01

o 1

Mc. *rook. toorktc...

ET03220 Which of the statements below are cotrect?

5. 1) Curve B represents the kind of response obtained with loose
coupling.

9/65

2) Curve C represents the kind of response obtained with tight

coupling.

3) Curve Away be produced by placing a loading resistor across
a transformer whose response is shown in curve B.

) Curve A represents the kind of response obtained with tight

coupling.

35
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ET03230 Which of the following statements is false?

6. 1) In a cathode follower amplifier the plate is connected
directly to the 114.*

2) The cathode resistor of a cathode follower amplifier is
never bypassed'

3) The output impedance of a cathode follower amplifier is
greater than the input impedame

4) The output voltage of a cathode follower amplifier is
developed across the cathode resistor

ET03240 The output of a certain amplifier feeds both a tape recorder and a
very long cable which is connected to a device several hundred feet

7. away. A cathode follower amplifier is used between the amplifier and
the cable instead of a transformer. This is because

1) the frequency response of a cathode follower is better
than that of a transformer

2) the impedance matching which can be obtained' with a
cathode follower is better than that of a transformer

3) a cathode follower provides more isolation between input
and output thana transformer

4) a cathode follower amplifier will provide just enough voltage
amplification to overcome the losses in the cable

RT03150 Which of the following is not characteristic of a cathode follower
amplifier?

0.

ET03260

9.

1) voltage gain

2) current gain

3) power gain

4) low output impedance

The voltage gain of a certain cathode follower amplifier is 0.7.
The grid resistance is Re71.0 mageh, and the cathode resistance
is Rk 10'500 ohaais. CalcuTate the power gain of the cathode follower.

1) 1,400.

2) 980

3) 720

4) acne of the above

9/65 6
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10.

9165

ET5030
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If a small resistance in connected in series with the plate of a
cathode follower tube as shown below, them

1) el, e2, and e3 will be in phase

2) el and e2 will be 100 degrees out of phase with respect to
each other

3) e2 and e3 will 'be 100 degrees out of phase with respect to
each other

4) Sou* of the above

ot
es

37sb

410
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ET03260 Positive feedback is necessary for any type of oscillation. Ina
mechanical clock it is provided by

2,

1) the action of the pendulum, varying with its length

2) the low friction coefficient of the bearings

3) the main spring assembly

4) the downward motion of the minute hand alternate half 'hours

ET03290 The diagram below best describes:

2.

ET03300

3.

1) the displacement of a clock penduluipswith an unwound main
spring, upon being pushed

2) the displacement of a car wheel upon hitting a sudden
drop in pavement level

3) the displacement of an empty rocking chair suddenly set
into oscillation

The main spring of a mechanical clock replaces energy lost through
friction. The amount of clingy needed could best be determined from
data concerning:

1) changes in pendulum frequency with time

2) changes in maxima pendulum displacement with time

3) amount of frictional heat developed in the pendulum
suspension syytem

ET03310 For a clock pendulum to oscillate with a constant frequency and

4,
amplitude:

1) the energy imparted by the main spring must equal the
losses due to friction.

2) the energy imparted must exceed the frictional losses

3) the energy imparted may be just a little loss than the
frictional losses

9/65 m380,



ET03320 If nosativu

5.

RT03330

6.

1)

2)

3)

4)

feedback of energy was applied to a elock

the amplitude of oecillation.would increase

the.frequency of oscillation would decrease

the frequency of oscillation would increase

the amplitude of oscillation would decrease

ET5030
13010
13 A

pendulum:

Zr order to have sustained oscillations in an 104 circuit which
contains some resistance, which of the following is required?

1) positive feedback

2) negative feedback

3) an input signal which is 100 degrees out of phase with
the output signal

4) a tank circuit with a large L C ratio

ET03340 Which of the following diagrams represents the oscillations which
will be produced by an LmC circuit which contains no resistance?

7.

1)

4)

ET03350 Which of the following feedback signals will produce sustained

0.
oscillations in an oscillator?

1) 45 degrees out of phase vith respect to the tank circuit signs.

2)

3)

4)

5) sane of the above

90 degrees "

100 decrees "

720 degrees "

U et

II IS tl

u ni

II II

It It IS

tt

is
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ET03360 If the tickler coil of an oscillator is not coupled to the coil
in the tank circuit

9*

1) the oscillator will not work

2) the oscillator will be "frcemrunning"

3) the oscillator will not begin oscillating by itself, although
it will continue sunning once started

4) the oscillator frequency will not be a function of the tickler
coil inductance



E103370 After oscillations in a grid-leak bias oscillator have
built up, the oscillator operates:

1.

1): Class A

2) Class B

3) Class C

4) Class D

X203380 In the ditto= below, the component marked
frequency chokes and the component marked is the grid -leak

2. bias capacitor.

ET50S0
14010
14A

is the radio-

1) L3, ;C1

2) L2 ; C2

3) L3 ; P2

4) 1.3, C3

I103390 In the shunt-fed tickler-coil oscillator:

3. 1) There are two capacitors in the tank circuit.

2) The tickler coil is effectively in parallel with the
tank circuit coil.

3) A tapped tank circuit coil is used.

4) A dwic blocking capacitor is in series with the tickler
coil.

ET03410 The feed-back path in the shunt -fed Hartley oscillator shown
below is through the components labeled and

4.

9/65

1) C3 R1

2) L3 C2

3) 1.2 C2

4) Cl C2

W.

84149
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ET03420 in the IPTC oscillator, the feedback path is through:
5.

1) The plate tank circuit.

2) The inter- electrode capacitance of the tube.

3),, The grid tank circuit.

4) The coupling capacitor connected between the plate
tank circuit and the grid tank circuit.

ET03430 The TPTG oscillator will not work at audio frequencies because:
6.

1) The grid-plate capacitive coupling is not sufficient to
provide the required feedback at audio frequencies,

2) The output voltage at audio frequencies is too low to
provide sustained oscillations.

) The value of the grid-leak resistor must be made very
small for audio frequencies, and this effectively shorts
out the tank circuit.

ET03430 if the plate tank circuit of a TPTG oscillator is tuned to twine
7.

the flequency of the grid tank circuit, then:

1) The frequency at the plate will be twice the frequency
at the grid.

2) The oscillator will stop working.

3) The oscillptor will operate intermittently.

4) The oscillator will operate, but the time constant of
the grid leek bias aomponents will have to be decreased.

ET03440 Calculate the inductance of en oscillator tank circuit which is
tuned to a frequency of fr go 1,000 Ye, and whose circuit capacitance
is 500 picofarads (0.00051a).

1) 50.6 a
2) 2.53 a
3) 31.8 all

4) 10.0 all

9/65
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IT03650 Which of the following statements is correct?

9.

4E7

ET5030
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1) If a tank circuit is tuned to a lower resonant frequency,
then the frequency stability of the oscillator will

. decrease.

2) If a resistance is placed in parallel with an oscillator
tank circuit, the frequency stability will increase

3) If the spacing between the grid and the cathode of the
oscillator tube chews, the frequency stability will be
affected.

4) A change in the filament temperature of the oscillator
tube will affect thJ frequency stability of the oscillator.
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$T03460 If random electrical pulses are applied to a crystal:

1. 1). The crystal will be destroyed.

2) A large potential will be generated between the facers
of the crystal.

3) The crystal will vibrate at its resonant frequency.

4) The crystal will vibrate at random frequencies.

11203470 The "piezoelectric effect":

2. 1) Refers to the very high strength of certain crystals.

2) Refers to the voltage developed when pressure is
applied to a crystal.

3) Is responsible for the very high frequency stability
of crystal oscillators.

4) Determines the resonant frequency of a crystal.

ST03490 Which of tha followiag factors affects the frequency stability
of a crystal oscillator the most?

1) Changes in stray wiring capacitance.

2) Vibration.

3) Temperature.

4) Changes in loading.

2203490 The "electrical" axis of a crystal is called the:

3.

4. 1) Xaxis

2) Yaxis

3) Zrxis
-

4) =maxis

ST03510 The equivalent circuit for a crystal consists of which of the
following:

5.

9/65

1) An 10 parallel circuit.

2) An 11.40.4 parallel circuit.

3) An LmC series circuit.

4) An SplaiC series circuit.
coos,

-44.
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ST03520 Calculate the "Q" of a crystal whose specifications are as follows:

6.
Resonant frequency w 500 Kc Equivalent resistance 250 ohms
Equivalent Capacitance is 0.042 pf
Equivalent inductance 2..13

1) 13,500

2) 15,900

3) 23,000

4) 27,000

ET03530 in crystal oscillators feedback is provided by means of:

7.
1) Stray holder capacitance

2) Gridtomplate capacitance

3) An inductance connected in series with the crystal

4) Inductive coupling between the RFC choke and the
inductance in the Plate tank circuit.

ET03540 The three elements of a communication system are:

8.
1) intelligence, carrier wave, receiver

2) microphones transmitters receiver

3) intelligences mediums receiver

4) transmitters medium, receiver

ET03550 Modulation is the process of:

9. 1) Transmitting a radlofreqUency signal to a receiver.

2) Transmitting an audio signal to a receiver.

3) Impressing intelligence on a radio -frequency signal.

4) Generating a carrier wave in order to transmit intelligence.

ET03560 When an audio signal is applied to an AM transmitter, which of
the following occur?10occur?

1) The audio signal is amplitude modulated by the carrier
war?.

The amplitude of the carrier wave varies in accordance
with the amplitude of the audio signal.

3) The amplitude of the carrier wave varies in accordance
with the frequency of the audio signal.

9/65 4) The amplitude of the audio signal varies in accordance

with the frequency of the carrier signal.
.45m
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K3570 In an AM transmitter, the oscillator is usually isolated from

the modulator by one or more roof amplifiers. The purpose of

11. this is to:

1) Improve the stability of the oscillator.

2) Improve the quality of the modulation.

3) Reduce the amount of modulating power required.

4) Ingrains the output power.

ON.

9/65 460
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In the diagram below, the neutralising capacitor is labeled:

3) C3

4) C4

ca.

ET03590 When an oscillator and an r "f amplifier are located very close:

to each other, the type of coupling which will result in maximum

2. power transfer is:

1) Link coupling'.

2) Inductive coupling.

3) Capacitive (RC) coupling.

4) Transmission line coupling.

E203660 When capacitance coupling is used to couple two r-f amplifiers:

3. 1) Maximum power transfer is usually obtained.

2) The two amplifiers must be very close to each other

to prevent excessive radiation losses.

3) The output impedance of the first amplifier must be

equal to the input impedance of the second.

4) impedance matching is not critical.

ET03610 A tuned circuit which is loacied will have a high Q if:

4. 1) It has a small L/C ratio

2) it has a large L/C ratio

3) it has a small XL/R ratio

4) it has a large Lilt ratio

ET03620. "Link cpupling" uses:

5. 1) Two tuned circuits.

2) A low impedance transmission line.

3) A high impedance transmission line.

4) None of the, above.

9/65 4,474
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E203630 Which of the following diagrams represets an AM signal which
has been rectified?

6.

B203650

7.

9, 0 9

L....00ls°ae44\

In the diode. detector shown below, the reactance of C2 should bet

1) Low for audio frequencies
but high for carrier
frequencies. Sighw

owimr^
High for audio frequencies. \..a.

but low for carrier frequenciei;

Ar

High for audio frequencies and
carrier frequencies.

4) Low for audio frequencies only.

2203660 Which of the following is not a characteristic of
detector?

ET03670

9.

9/65

the plate

I) Zero grid current.

2) Poor selecttvity.

3) Good sensitivity.

4) No loading of the input circuit.

The type of detector having the greatest sensitivity is the:

1) Plate detector.

2) Grid..lek detector.

3) Diode detector.

4) 2Mnedcircuit detector.

I48
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ET01790 Thermonic emission will take place only if:

1.
(2) the cathode is heated

ETC One advantage of tungsten as a filament material is:

2. (4) it has a long life

ET01830 Given the circuit below, and a plate current of 100 ma find the

value of r

3. (3) 2.5K

ET01850 Which is not an advantage of a twin diode?

4. (3) they can handle more voltage than a similar single diode

ETU1861 Which statement best describes what happens in a gasfilled diode

when the load current goes up?

5. (3) the output voltage remains constant

ET01880 If the input voltage wave shape over I period in the circuit below

looks like figure 1, then what does the wave shape of the current in

R look like?

6.

ET01900

7.

ET01920

fs3)

A metal with a high work function will

(3) not emit electrons freely at relatively low temperatures

Choose the answer that will make the ntatenent correct.
The cloud of electrons near the is called the

C. (3) filament, space charge

ET01940 In the region labeled Al the plate current is limited by

9. (1) negative space charge

ET01960 Find the AC Plate resistance in region A and B.

10. (3) 5K., 00

ET01971 1ener diodes are:

11. (3) used to furnish a constant D.C. reference voltage
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ET01600 Which is not a definition of secondary emission?

(3) The emission of electrons due to the impact energy of
:light rays.

irrol820 When several filaments are connected in series

2. ( 1) the current rating of each must be the snme.

ET01840 If one diode can rectify .5 amps at 100 volts, haw would you connect
4 diodes to handle 200 volts at 1 amp?

3. (2)

n01860 Which statement best describes what happens in a high vacuum diode
when the load current goes up?

4. (2) the plate voltaoe goes down

ET01870 A half..wave rectifier is connected across a 60 cps, 120 volts rats line.
If them is zero voltage drop across the diode and -a resistive load,

5, then the voltage monsured across the load with a d«c meter is

(2) 53.5

ET01890 that are the polarities of Points A and B with respect to ground
when the tube conducts?

6. (3) A+ B4

ET01910 Given a current of 400 ma in the circuit below find the value of R

7. (2) 9 5 ohms

ET01930 For the curve given below, what is the name given to the value of
the current at point A?

O.

(4) saturation current

ET01950 Find the dc plate resistance at point A

9. (3) 000 0

ET01970 The back resistance of a crystal diode is usually in the order of

10. (4) 1,000 000 0
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ET01900 Metals commonly used for grids do no include

1. (3) copper

ET02000 Current will flow in the grid circuit only:

2. . (1) if the grid is positive

ET02011 Curves Al C and D correspond to different:

3. (3) plate voltage

ET02040 The AC plate resistance of a triode amplifier may be found usinz the:

4. (2) /b vs Eb curves

ETO2U7O Tic plato voltage is equal to

5. (i) the value of the plate supply voltage minus the product of
the plate voltage and the load resistance

ET02090 The two waves below are:

6. (3) out of phase by 90°

ET02110 Draw the load line for a 6BF6 in the circuit below. What are the
n (Plate Volts) y (plate current) intercepts of the load line

x x
7. (3) 450 volts 10 ma

ET02130 The grid bias of the circuit is

B. (3) 2 volts

ET02170 If in the circuit below the signal were removed the value of the grid
bias would:

9.

(2) go to zero

11 9/65
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ET01990 When the grid is positive:

1. (2) more electrons reach the plate

ET02010 In a triode amplifier an in signal voltage-will produce
a in the output voltage.

2. (2) increase decrease

ET02020 p :

3. (3) '422.- mist.
beg° P

ET02030 The effect of grid bias on the DC resistance of a triode may be
summarized this way:

4. (1) an increase in bias causes an increase in d-c resistance

ET02060 An electron tube has an amplification factor of CO and a plate
resistance of 40 K. Find its transconductance in pmhos.

5. (4) 2000 pmhos

ET02100 When the wiper of the potentiometer is at point the plate .

6. (2) plate current is maximum

ET02120 ;Mat is the voltage gain of an amplifier for which pa16, is 25K

land rp 0500 ohms?

7. (2) 11.9

ET02140 The value of the bias voltage is:

3. (2) 5 volts

ET02130 Choose the enamel: which names the three capacitors below.

9.
(3) CgP Cpk

Cp
k

.4*
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ET02200 For the half wave rectifier with a capacitor input filter, the peak
inverse voltage will be approximately the peak voltage of

1. the transformer secondary.

(2) twice

ET02220 The tube that can not amplify is the:

2. (3) diode

ET02240 Choose the correct diagram of the full wave bridge rectifier.

3. (2) B

ET02250 The ripple frequency of a full wave rectifier is:

4. (2) 2 times the ripple frequency of a half wave rectifier.

ET02260 Given a transformer with a primary voltage of 120 volts a a
current of la,and primary to secondary turns ratio of 1 to 4, find

5. the secondary voltage and the secondary current.

(3) 480 volts, 250 ma

ET02270 The filament of a tube heated by DC has a distribution of potentials
along its length; this distribution is sometimes called:

6.

(3) potential gradient

ET02280 Which circuit bests fits the following description? A filter with
excellent swathing, heavy and costly.

7.

(4)
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ET02290 Voltage doubler circuits provide
1.

2) high voltages and low current

ET02290 Which circuit is the correct circuit for a voltage doubler?
2.

%'."""1"1"1".."1"."."4
3)

ET02200 The circuit below is:
3.

1) half wave voltage doubler

ET02290 The output of the circuit below is:
02200

4. 2) 282 volts peak

ET02305 A bleeder resistor:
5.

2) prevents shock hazards

ET02305 And the values of YisVi and V3 of the voltage divider
G. shown below.

3) 30, 90, 180

ET02305 A bleeder rcsistor:
7,

1) improves voltage regulation

ET02305 Find the value of the bleeder resistor R if the bleeder
8. curreat is 10ma.

2) 15k2

ET02310 The circuit below is used to
9.

3) provide regulated voltages

ET02310 A voltage regulator tube operates
10.

4) at about 3/4 of its starting voltage

9/65
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ET02330 in a tetrode vacuum-tube, the order of the elements going from
the cathode to the plate is:

(3) cathode, control grid, screen grid, plate

ET02340 The purpose of the screen grid in a tetrode vacuum-tube is to:

2. (1) reduce feedback between the plate and thl control grid.

ET02350 In the tetrode circuit shown below, the gridto..cathode voltage is
-41.5 volts and the plate current is 10.0 ma. Calculate the voltage

3. at the screen grid with respect to ground.

(2) 232 volts

1.

ET02360 if the screen grid bypass capacitor is removed from the circuit of a
tetrode amplifier tube, which of the following will occur?

4.

(4) amplification will decrease

ET02370 The characteristic curve for a typical tetrode is shown below. The
region of negative resistance is

..

(3) region B-D

ET02380 When the plate voltage applied, to a certain tetrode amplifter is
increased from 0 to 10 volts, the plate current is obsev.d to

6. increase. However, when the plate voltage is increased from 10 to
40 volts, the plate current decreases. The reason for this is

(2) the number of secondary electrons omitted from the plate
is greater than the number of primary electrons reaching
the plate.

ET02390 A tetrode vacuum tube will aLplify linearly only if

7. (4) a high plate voltage is used.

BT02400 Which of the following types of tubes always contain a suppressor
grid?

8.

(3) pentode

ET02410 The suppressor grid' in a pentode

9. (1) is negative with respect to the plate

ET02420 Which of the following statements is false?

10. (2) The pentode exhibits a negative resistance charactaAatic
for very low values of plate voltage.

ET02430 if the plate supply voltage of a prJutode which is operating in a
linear region is doubled, while all other tube voltages remain the

11. same, then

(3) the amplification will remain the same
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ET02440 A certain pentode operates into a load resistance of R1.0 megohm.
It is found that when the plate voltage is increased from 100 to

12. 250 volts the plate current incvases from 0.30 ma to 0.55 ma.
Calculate the plate resistance of the pentode.

(3) 600 K ohms

ET02450 Which of the following statements is false?

13. (2) The plate impedance of a triode is greater than the plate
impedance of a pentode.

'CJ 02460 Tho following information in given about a type 6AU6 pentode:

14. (3) 900
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ET02470 in a remote cutoff pentode

1. (3) the transconductance becomes smaller as the bias is
made more negative

ET02430 A pentode will deliver a constant current into a wide range of
load resistances because of its

2.

(2) high plate resistance

ET02490 When a pentode is used as a triode

3. (4) the suppressor grid' and the screen grid are connected
to the plate

ET02500 if a sinusoidal input signal is applied to a variable-mu pentode

.4. (4) the output signal will be distorted

ET02500 In which, pf the following could a variable-mu ;pentode be used?

5. (3) I.F. amplifier in: an. AM radio receiver

ET02510 A beam power tube is
6.

(4) either a tetrode or a pentode

ET02510 Which of the following types of tubes has the highest

7, power sensitivity?

(3) beam power tube

9/65
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ET02520 When a power amplifier tube is used to drive a loudspeakers an
output transformer is used

1.

(4) to provide impedance matching

ET02530 Which of the following is not an example of a transducer?

2. (2) a transformer

ETC154C Calculate the value of the input signal required to produce an
output signal of 50 vats peak to peak. Assume that the grid bias

3. voltage is is 30 volts, and the load resistance of the tube is
2000 ohms.

(1) 20 volts

ET02550 In order to obtain minimum distortion when using a power pentode,
the load impedance should' be

4.

(1) smaller than the plate impedance

ET02560 If an excessive input signal is applied to an amplifier tube using
cathode bias, the result will be

5.

(1) grid current flow on the positive half cycles of the
input signal

ET02570 The following information is given for a type 6F6-CT tube used as
a triode amplifier: Amplification Factor (u) a 7.0, Plate Resistance

6. (rn) In 2,600 ohms. if the load impedance (hi) is 4,400 ohms,
calculate the output power for an input signal of 10 volts.

(2) 0.44 watt

ET02580 For reasonable power output with lowest distortion, the load
impedance (h.) for a triode should be

(3) greater than the plate impedance (re)

ET02590 Determine the power sensieivity of the 50L6.GT tube from the
following information:

8.

Load Resistance a 4000 ohms
Plate Impedance a 28,000 ohms
Input Voltage mi 8.0 volts (pp)

Amplification. Factor mi 6 8
A.C. Load Current st 22.4 ma.

(r.m.s.)

(2) 63,000 micromhos

ET02600 The suppressor grid in a power pentode is connected dtrectly to
the cathode in order to

9.

(3) return secondary electrons to the emitting electrode,
thereby improving the linearity of the ib-eb curve

9165 -10-
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E102610 Given-the following information about a type 6116.4T power pentode:

Plate Voltage 250 volts Screen Grid Voltage = 250 volts
Plate Current 34 ma. Load Resistance = 7000 ohms
Screen Grid Current = 7.0 ma. Control Grid Bias Voltage ..16 volts

Calculate the value of cathode resistance which will produce a bias
voltage of 6 volts on the control grid.

(2) 390 ohms

ET02620 A feature of the beam power tube is that the screen-grid current
is very low. This is due to

11.

(4) the alignment between the control -grid and screen -grid mires

ET02640 An amplifier is considered to be operating in class Al when the
angle of plate current flow is

12.

(4) 360 degrees

41.
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ET02650 in a class Al amplifier, the bias point is chosen

1. (2) at point B

ET02660 A class B ampllfier may be defined M:

2. (4) one in which the grid bias is approximately equal to the
cutoff value, so that plate current flows for approximately
one.half of each cycle.

ET02670 if the power input to a class B amplifier is 50 watts, which of the
following is the approximate power output?

3.

(3) 30 watts

ET02680 if you were designing a high..fidelity amplifier, and you had a
choice of using either a class Al or a push..pull class B output

4. stage, both of which would deliver the same output power, which
would you pick?

(4) the class B stage, because it is more efficient, and does
not produce second harmonic distortion

ET02690 Given the following waveforms which of the following types of
amplifiers would you choose to amplify this signal?

5.

(4) Class B or Class C

ET02700 The bias voltage for a class C amplifier is selected to that it is

6, (1) considerably more negative than the cutoff bias for the tub

ET02710 When a class C amplifier is used as an r.f. amplifier

7. (3) the tank circuit supplies the missing parts of the
output cycle

ET02730 if an amplifier tube conducts for more than 180 degrees but less
than 360 degrees of the input signal, the amplifier is said to be

8. operating in

(2) class AB

ET02740 A sinusoidal input signal is applied to an amplifier operating
in class B. The output signal will consist of

9.

(1) negative going half cycles

ET02750 Which of the following types of amplifiers would amplify the signal
shown with no distortion and maximum efficiency?

10.

(1) class Al

ET02760 The output voltage of a class B amplifier

11. (2) consists of negative going half cycles
9/65
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ET02770 An advantage of a class B amplifier over a class A amplifier is

12. (4) higher efficiency

ET02790 in a class B push»pull audio amplifier each tube conducts for

13. (2) 180 degrees of the input cycle

ET02800 The primary advantage of a class C amplifier over all other classes is

14. (2) higher efficiency

9/65
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ET02810 A certain amplifier is designed to have a perfectly flat response
down to a frequency of 20 cps. The amplifier uses RC coupling.

1. If the grid resistance (Rs) is 1.0 megohms, what should the reactance
of the coupling capacitor be at 20 cps?

(4) 0.01 sogohms

ET02820 When impedance coupling is used

2. (3) the quiescent plate voltage of the tube is approximately
equal to the power supply voltage

ET02830 If a vacuum-tube amplifier uses transformer coupling

3. (1) the gain may be higher than with RC coupling.

ET02840 In the diagram shown below, what should be the ratio of RI to R
2

to
obtain maximum output voltage?

4..

(1) 0

ET02860 Varying the cathode bias of a variabiemmu tube will

5. (1) affect the amplification at all frequencies

ET02870 Coarse and fine volume controls are to be provided' for a pentode
amplifier. If both controls have the same resistance value, the

6. most logical arrangement for these would be:

(3) fine on screearid, coarse on control grid

ET0288" In the tone control circuit shown below, as the wiper of the
potentiometer is moved from A to B

7.

(4) the high frequency response will decrease

ET02890 Most musical instruments do not produce fundamental frequencies over
5,000 cps. However, in order to reproduce faithfully the sounds of

8. those instruments, an audio amplifier with a frequency response
up to 20,000 cps is required in order to

(3) reproduce the harmonic frequencies generated by each
instrument

ET02900 The frequency response of a certain amplifier is shown bele%
Which of the following describes the response of this amplifier

9. most accurately?

(4) 30 cps » 20 Ke 2 db

ET 2910 Which of the following designations for the response of an audio
amplifier is the most meaningful?

10.

(3) 20 » 20,000 cps +2 db
1 db

9/65 -14-
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ET02920. The diagram below shows the equivalent circuit of an amplifier.
In this circuit the plate resistance of the tube is symbolized

1. .by and the total stray capacitances are 'symbolized
by

(3) Pl, el

ET02930 The diagram below shows the equivalent circuit of a certain amplifier.
The low frequency response of this amplifier ts dependent on the

2. ratio of

(4) 0,0 / R8

ET02940 The low frequency response of an amplifier may be tmproved by

3. (1) increasing the capacitance of the coupling capacitor

ET02950 Which of the following is an advantage of transformer coupling
over R-C coupling?

4.

(4) all of the above

ET02960 The high frequency drop-off of transformers is caused by the
action of

5.

(4) all of the above

9/65 1'5
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ET02970 if the plate load-resistance of an amplifier is decreased, then

1. (1) the frequency response will increase, but the
amplification will decrease

ET02980 The components labeled, Cf and Rf in the following diagram are
intended to improve the low frequency response of the amplifier.

2. If the value of Rf is 30,000 ohms, whet should the reactance of
the capacitor be at low frequencies?

(4) 300 K ohms

ET02990 if the coupling capacitor, CO, in the diagram' below does not have
enough capacitance, what will be the effect: on the frequency

3. response of the amplifier?

(1) the amplification at low frequencies will be poor

ET03100 If the cathode bypass capacitor OCik) of an amplifier is replaced
by one of infinite capacitance, what will be the effect on the

4. frequency response of the amplifier?

(4) The amplification at all low frequencies will be the same.

ET03110 Series peaking increases the high frequency response by:

5. (4) increasing *Zia at high frequencies

ET03120 When shunt peeking is employed to improve the high frequency response
of an amplifier

6.

(3) an inductance is placed in series with the plate load
resistance, RL

ET03130 When series peaking is used to improve the high frequency response
of an amplifier, the series peaking collated forms a resonant

7. circuit with

(2) Cc

ET03140 When combination peaking is used to improve the high frequency
response of an amplifier

S.

(4) the high frequency compensation is better than the
compensation obtained with series peaking

ET03150 Which of the following statements is false?

9. (4) 1600 kc 01416 me

ET03160 The circuit shown below is tuned to a station broadcasting on a
frequency of 100 kc. If L 10.0 millihenry°, calculate the

10. value of C.

(3) 254 pf
9/65 m16..
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ET03170 A double...tuned RF transformer maybe used to couple the: first
and second stases of an RF amplifter together. When maximum

11. gain. is desired, the transformer is adjusted so that

(2) the resonant frequency of the primary is the same as
the resonant frequency of the secondarY

9/65 017a
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ET03180 The "Q", or figure of merit of a coil may be defined as

1. (4) the ratio of the inductive reactance of the coil to the
resistance of the coil

ET03190 Calculate the passband of the amplifier whose response is shown
in the figure below.

2.

(3) 20' kc

ET03200 If an audio signal of 101 Kt is used to modfclate an RF carrier of
10000' kJ, calculate the passband which the receiver must have

3. to amplify this signal.

(3) 20 Ke

ET03210 Which of the following statements is true about the curves shown
below?

4.

(4) The paseband of A and B are the same, but the selectivity
of 'A is greater than the selectivity of B.

ET03220 Which of the statements below are convect

5. (4) Curve A represents the kind' of response obtained with
tight coupling.

ET03230 Which of the following statements is false?

6. (3) The output impedance of a cathode follower amplifier is
greater than the input impedance.

ET03240 The output of a certain-Amplifier feeds both a. tape recorder and a
very long. cable' which is connected to a device several hundred'

7. -.feet away. A cathode follower amplifier is mve0 between. the
amplifier and the cable instead of a. transformer. This is because

(3) a cathode follower provides more isolation between input
and output than a transformer

ET03250 Which of the following is not a characteristic of a cathode
follower amplifier?

8.

(1) voltage gain

ET03260 The voltage gain of a certain cathode follower amplifier is 0.7.
The grid resistance is R. 1.0 megoin% and the cathode resistance
is Rk 500 ohms. Calculate the power gain of the cathode follower.

(2) 980

BT03270 if a small resistance is connected in series with the plate of a
cathode follower tube as shown below, then:

10.

(2) el and. e2 rill: be 180 degrees out of phase with respect
to each other
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t1:0325a. Positive feedback is necessary for any type of oscillation. In a
mechanical clock it is provided by:

(3) the main spring assemble

ET03290 The diagram below best describes:

2. (2) the displacement of a car wheel upon hitting a sudden
drop in pavement level

ET03300 The main spring of a mechanical clock replaces energy lost through
friction. The amount of energy needed could best be determined

3. from data concerning:

(2) changes in maximum pendulum displacement with time

ET03310 For a clock pendulum to oscillate with a constant frequency and
amplitude

(2) the energy imparted must exceed the frictional losses

If negative feedback iof energy was applied to a clock pendulum

(4) the amplitude of oscillation would decrease

4.

ET03320

5*

ET43330

6.

In order to have sustained oscillations in an 104 circuit which
contains some resistance, which of the following is required?

(1) positive feedback

ET033k0 Which of the following diagrams represents the oscillations
which will be produced by an 110C circuit which contains no

7. resistance?

O.

ET03350 Which of the following feedback signals will produce sustained -

oscillations in ,an, oscillator?
8.

(4) 720 degrees out of phase with respect to the tank circuit
signal

ET03360 If the tickler coil of an oscillator is not coupled to the coil in
the tank circuit

9.

(1) the oscillator will not work

9/65 m19-
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After oscillations in a grid -leak bias oscillator have built up,
ET03370 the oscillator operates:

1. 3) class D.

E103380 In the diagram below, the component marked
ONSIMIIMONINMIMMEMMILIO is the radio'

frequency choke,, and the component marked! is the grid leak
2. bias capacitor.

3) L3 ; C2

ET03390 In the shunt fed tickler coil oscillator

J. 4) a d*c blocking capacitor is in series with the tickler coil.

ET03410 The feed -back path in the shunt fed Hartley oscillator Shown. below
is through the components, Tabled and

4.

3) L2 C2

ET03420 In the 'TPTG oscillator, the feedback ath is through

5. 2) the coupling capacitor connected' between. the plate tank
circuit andi the grid tank circuit.

ET03430' The TPTG oscillator will not work. at audio frequencies, because:,
6. 2) the grid plate capacitive coupling is not sufficient to

provide the required feedback at audio. frequencies.

ET03430 If the plate tank circuit of a TPTG oscillator is tuned' to twice the
frequency of the grid tank circuit, then

7.

I) the frequency at the plate will be twice the frequency
at the grid.

ET03440 'Calculate the inductance of an oscillator tank circuit which is
tuned to a frequency of fr 1,000 Inc, and! whose circuit capacitance

G. is 500 picofarads (0.0005 pl).

1) 500 a

ET03450 Which of the following statements is correct?

9. 3) If the spacing between the grid and! the cathode of the
oscillator tube changes, the frequency stability will be
affected.

20
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ET03460 If random electrical Pulses are applied to a crystal,

1. 3) the 'crystal will vibrate at its resonant frequency

ET03470 The "piezoelectric effect"

2. 2) refers to the voltage de eloped when pressure is applied to
a crystal

ET03480 Which of the following factors affects the frequency stability of
a crystal oscillator the most?

3.

3) temperature.

ET03490 The "electrical" axis of a crystal is called the

4. 1) Xaxis

ET03510 The equivalent circuit for a crystal consists of which of the
following:

5.
4) an RLC series circuit.

ET03520 Calculate the 4Q" of a crystal whose specifications are as .follows:

6. Resonant frequency st 500 Kc Equivalent resistance
Equivalent Capacitance al 0.042 pf is 250 ohms
Equivalent inductance = 2.15 H

4) 27,000

ET03530 In crystal oscillators feedback is provided by means-of

7. 2) gridtplate capacitance.

ET03540 The three elements of a communication system are

8. 4) transmitter, medium, receiver.

ET03550 Modulation is the process of

9. 3) impressing intelligence on a' radio frequency signal.

ET03560 When an audio signal is applied to pan AM transmitter, which of the
following occurs?

10.
2) The amplitude of the carrier wave varies in accordance with

the amplitude of the audio signal.

ET03570 In an AM transmitter, the oscillator is 'usually isolated from the
modulator by one or more rf amplifiers. The purpose of this is to

11,

9/65

1) improve the stability of the oscillator.
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ET03530 In the diagram below, the neutralizing capacitor is labled

1. 3) C3

ET03590 When an oscillator and an rf amplifier are located very close to
each other, the type of coupling which will result in maximum power

2. transfer is

2) inductive coupling

E103600 When capacitance coupling is used to couple two rf amplifiers,

2) the two amplifiers must be very close to each other to
0

prevent excessive radiation losses.

ET03610 A tuned circuit which is loaded will have a high Q if
4.

1) it has a small L/C ratio.

ET03620 "Link coupling' uses

5. 2) a low impedance transmission line.

ET03630 Which of the following diagrams represents an AM signal wbich
has been rectified?

6.

1)
41..
A I

ET03650 In the diode detector shown below, the reactance of C2 should be

7.

ET03660

(.)

ETO 3670

9.

2) high for audio frequencies but low for carrier frequencies°

Which of the following is ga. a characteristic of the plate detector?

2) poor selectivity.

The type of detector having the,- greatest sensitivity is he

2) plate detector.

9/65. 22
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P1100010 What are the fundamental dimensions of force?

I)

Ta

2) MTL

3) . .

4) ML
F

T dl

PH00020 The depth of the water in a lake is to be measured by placing
weighted string in the water. if the length of the string below
the water is 1,425 cm, what is the depth of the water in fathoms?

1) 7.8

2) 50.3

3) 92.5

4) 281

5) 1120

P1100030 An automobile travels with a velocity of 60 miles/hr. Express
this velocity in fps units.

1) 41ft/sec

2) 60ft/sec

3) 88ft/sec

4) 128ft/sec

5) 528ft/sec

PH00040 A fly is 3.1 millimeters long. What is his length in kilometers?

1) 3.1 km

2) 3.1403km

3) 3.1x10.3 km

4) 3.1x10`5 km

5) 3.1x10" km

PH00050 The angstrom unit is a unit of length often used in optical
meigurenents. It is defined by the relation: I Angstrom (I)
10"u centimeters. How many Angstroms are there in one inch?

1) 2.54 x 104 2) 3.96 x 104 3) 3.96 x 107

4) 2.54 x 10 5) none of these
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PH00060 A caliper is marked in 10 millimeter increments. In using the scale
of the instrument the maxim= possible erv.or in measurement would be

1) « 10 mm

2) ,t 1 so

3) 5 TAM

4) 2.5 mm

5) none of these

P1100070 A man takes a walk every mosning;at the middle of his stalk, he has
walked 1 mile vest: then 1/4 south and then 1/2 mile east. How far
is the man from hii home?

1) 0.25 miles

2) 0.47 miles

3) 0.56 miles

4) 0.83 miles

5) 1.75 miles.

PH00080 Mass, density, speed, are examples of quantities.

1) Vector

2) Scalar

3) Units

4 Energy

5) none of these

PH00090 Force, according to Newton's Second Law is

1) friction x Mass

2) mass x velocity

3) mass x acceleration

4) velocity x time

5) none of these

PH00100 The x and y components of three vectors are At 3, 4112; DI .5, 11

Ci 2,1 respectively. What. are the components oft+ It?

1) 8,3.

4) ,1

2) 2,1

5) 0.4.41

r

3) .804
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mool-,) A 200 lb. weight is suspended'
from cords arranged as shown,
in the diagram. Find all the
forces

.. acting. at point A.

1)

)

T1m100
T 1002.

T-70.7
T2m70.7

3)

4)

T11s70.7

T2m141.

Tim141
7
12
m141

5) None of
these

PH00120 A test car drives around a circular track one mile long at a uniformspeed, so that it takes three fourths of a minute to make one complete.trip around the track. that is the displacement of the car when ithas gone half way around the track?

1) 0 miles 3) 0.318 miles 5) 1.00 miles

2) 0.159 miles 4) 0.'500 miles

FH00130 Ch equation describes motion for constant velocity?

1) x m vo + vt 3) v2 fa Xt 5) v22 12
+ 2vx

1 22) x m vt 4) x m v.t I. vt

W00140 A man walks with a coristant velocity of six feet per second to the eastrelative to the deck 4f a boxt. The boat moves with a constant velocityof 15 feet per secon4 to the north, relative to the earth. What is hisdisplacement relativol to the deck after 7 seconds?

1) 23.2 ft.

2) 42.0 ft.

3) 53.4 ft.

4) 87.1 ft.

tialua

5) 113.4 ft.

PH00150 Which equation is the defining equation for acceleration, when theacceleration is constant?

1) x t2 3) v2 vl + at 5) a TY
1
x v2t

2

2) xmvt+la2 4) v 2
m v + 2axI IF 2 1

2



P1100160 A ball, thrown vertically
ground with a velocity of
above the ground:will the

1) 4 ft. 3)

2) 8 ft. 4)

PHYSICS 4011
w40

upward, passes a window 21 feet Above the
16 feet/second (directly upvvrd). How high
ball rise?

13 ft.

17 ft.

i 25 ft.

PROOVO A by throw a ball vertically upward so that it reaches a'maximum
height of 100 feet. What was the initial velocity of the ball?
(Neglect the height of the boy)

1) 47 ft/sec

2) 56.5 ft/sec

3) 59. ft/sec

4) 64 ft/sec

5) 80 ft/sec

T1100180 Light travels at a speed' of approximately

1) 3 x 108 Angstroms/sec 3) 3 x 10
10

misec 5) none of

8 8 these
2) 3 x 10 em/sec 4) 3 x 10 m/sec

PH00190 An airplane flying horizontally, at a speed of 600 miles /hour relelsoes
& bomb from an altitude of 400 feet. What Is the horizontal component

PH00200

of velocity when the bomb hits the ground? (Neglect air friction)

1) 0 mph 3) 400 mph 5) none of these

2) 200 mph 4) C00 mph

Newton's First Law is sometimes called the

1) Law of the Mean 4) Law of Conservation of
Momentum

2) Law of Acceleration 5) none of these

3) Law of Conservation of Energy

4
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PRO0210 Two weights, 10 and 15 lbs., are attached to opposito ends of a stringwhich passes over a frletionless
weightless pulley. (a) What is thetampion in the string? (b) What is the magnitude of the acceleration ofthe system?

1) T 9 lbs., a 0 9 ft /sect

2) T 12 lbs., a 9 ft/sec2

3) T 0 25 lbs., a 9 ft/sec2

4) T 9 lbs., a Is 6 ft/sec2

5) T 12 lbs., a 6.4 ft/sec2

PH00220 On an imaginary planet? which we will call Alpha, a freely falling body?near the surfase ^f this planet, accelerates at a rate of20 feet/second4. What is the mass of a man? who weighs 160 lbs. onearth, when he is on Alpha?

1) 4 slug*

2) 5 slugs

3) 8 slugs

4) 10 slugs

5) 16 slugs

PH00230 The tires
pavement.

of a certain car exert a force of
The pavement exerts

3000 lbs. against the

1) no force on the tires 4) 6000 lbs. total on
all the tires2) an equal force on the tires

3) 1500 lbs. total on all the tires 5) none of these

PH00240 What is the gravitational force between the earth and a body with amass of 1 slug which is 1000 miles above the surface of the earth?

1) 32.2 lbs.

2) 20.6 lbs.

3) 256 lbs.

4) none of the above

PH00250 The Cavendish`Experiment is a method to obtain
.

1) Sp the acceleration due to gravity.

2) 0, the 'Universal Gravitational Constant.

3) The mass of a substance.

4) The specific gravity.

5) none of these.
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P1100260 What is the minimum work necessary to raise a 40 lb. block a verticaldistAnco of 1 foot up a frictionless plane inclined at an angle of450, by a force directed parallel to the plane?

1) 20.0 ft.lbs.

2) 28.3 ft-lbs.

3) 40.0 ft.lbs,

4,) 56.6 ft.lbs.

PH00270 Which of.these is NOT a unit of energy?

1) watt/sec 3) dune...cm

2) foot-pound 4) horsepower -hour

PH00280 What is the potential energy (with respect to the surface of the earth)of. a man in an airplane 5000 feet above the ground, if the man has acase of 80 kg?

1) 6.0 x 10
5
joules 3) 2.4 x 10

6
jouleo

2) 1.2 x 10
6

joules 4) 4.8 x 106 joules

PH00290 A bleak having a mass of 2 kg slides done a ramp in the shape of aquarter-circle with a radius of 1 meter. When it reaches point 8 itis trawling at a speed of 4 misec. How much work is done on theblock by friction on the curve? 7
1) .3.6 joules

2) 4.2 joules

3) .4.1liou es

4) .15.6 joules

PH00300 A block with a nue of 2 kg is dropped vertically onto a spring from aheight h 10 miters, as diem in the diagram. The spring constant is20 :Mime What is the maximum distance the spring will be compressed?
(Hint: the rrst-Intial energy of a compressed spring is 4, k x 2, wherek SI spring cone cant and el distance compressed.) 2

1) 10.00 meters

2) 3.56 meters

3) 4.24 meters

4) 5.52 meters

-- i
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PH00311 % 20 lb. block rests on a horizontal surface. The coefticient of static
friction for the two surfaces is 0.6. The kinetic coefficient is 0.5.
A horizontal forces Fp which continually increases is applied. What is
the maximum value of F before notion occurs?

1) 5 lb

2) 6 lb

3) 10 lb

4) 12 lb

5) 20 lb

U00320 An 8 lo block is placed at the top of a 4 ft. long plane at an angle of
300. The upper half of the plane is frictionless, while the lower half
offers a uniform frictional surface to the block. The block is released
at the top of the planes and has a velocity of 10 ft /sec et the bottom
of the plane. What is the velocity of the block halfway down the plane?

1) 0.71 ft/sec

2) 2 ft/sec

3) 5.66 ft/sec

4) 8 ft/sec

P1(00330 Which of the following relationships is FALSE?

1) 0.746 kw w 1 hp

2) 550 ft pounds w,1 hp sec

3) 1 joule « 625 x 10
18

electron volts.

5) 16 ft/sec

4) 1 jouleso1.36 ftlbse

PH0040 in the pulley system shown belows. a force of 7 100 lbs is required
to lift a weight of 130 lbs. What is the efficiency of the system?

1) 130% 3) 65%

2) 77'. 4) 43%

PH00350 The Ideal ischaniez1 Advantage of a machine is defined me
1111111111111Ne

1) ratio of output force to input force 4) ratio of heat
loss and frictior

2) ratio of input distance to output distance

3) ratio of work output to work input S) none of tbnee

1,1
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P1i00360 MI electric motor has.an efficiency of 652. If the motor can lift

500 lb weight a distance of 100 feet in 10 sec, and the electric company
charges 5 cents /'kWh, hem, much does it cost to use the motor for 15 min.?

1) 4 cents

2) 8 cents

3) 13 cents

4) 16 cents

PH00370 in the diagram below, a bar is shows with 4 forces acting on it. A fifth
fdrce is to be applied in order to maintain the bar in equilibrim. Now
for from the left end of the bar should this force be implied? Neglect
the weight of the bar

0 1

1) 8.09 ft 3) 1.22 st
506

2) 3.77 ft 4) .54 ft

?so IL,

So litss,

100/6s
300 In the diagram, a. sightless strut is supported by a horitontal wire

convected to the vertical wall. A weight iris 100 lbs. is connected
to the strut at its upper end. What ids the tension in the wire?

1) 231 lbs 3) 262 lbs

2) 249 lbs 4) 275 lbs

1

1

PH00390 in the diagram 4elow, the positions and masses of three bodies are shown.
Where is the center of mass of the three-body system located?

y "PA2 0 r4S
6,01) (1.25, 0.25) 3) (2.00, 2.00)

2) (1.00, 0.50) 4) (1.14, 0.33)

eo x
(60

PH00400 A wheel rotates with a constant angular velocity of 10 rad/sec. What
is the tangents r1 velocity of a point located 15 cm from the center?

1) 1.5 cLisec

2) 100 cm /sec

s.

3) 150 cm/sec

4) 300 cm/sec
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Pk00410 A uh4e1 starts from rest and rotates with constant angularacceleration. The time required for the wheel to make its firstrevolution is 3 seconds. Find the angular velocity of the wheelafter it has made 10 revolutions.

1) 2u rad/sec

2) 2.5% rad/sec

3) 3s red/sec

4) 3.5n rad/sec

PH00420 A centrifuge, starting from rest, rotates with a constant angular (00acceleration. After t minute, the radial acceleration at apoint 1 cm froi the axis is 100,000g. What is the value of ot
1) 23 rad/sec2

2) 46 rad/sec2

3) 69 rad/sec2

4) 165 rad/sec2

PH 00430 A certain system of mass 1 has a moment of inertia equal to 100.Its radius of gyration is

1) 10

2) 100

3) 1000

4) 10000

PH00440 The moon rotates once every 28 days. if its radius is 1000 mites,what is the tangential velocity on the surface.st the moon's equator?

1) 2.07 mph

2) 6.14 mph

PH00450 Momentum ist

1) a scalar quantity

2) a vector quantity

3) 9.35 mph

4) 12.72 phm

3) a form of energy

4) a force which produces rotation

5) a form of work
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4S00460 When a bat hits a baseballs the "impulse" is:

1) the direction in which the bat moves.

2) the force of the bat against the ball.

3) the time in which the bat hits the ball.

4) the change in momentnm of the bell.

5) the product of the average force between the bat and the
balls and the time interval through which it acts.

PH00470 In a closed systems, which of the following is always preserved?

00

I Moa I I fLjam..n.illym

1) / only

2) II only

3) /II only

4) I and IT only

5) Is II and II/

A Mader Moraentura 44 deined ea the product of .

1) mass and angular velocity

2) moment of inertia and angular velocity

3) moment of inertial and angular acceleration

4) massand torque

5) none of these

PH00490 A ball with a mass of 200 grams is dropped onto a horisont1 table from
a height of I meter. it rebounds three times, and on the third rebounds
the ball attains a height of 10 cm. What is the coefficient of
restitution between the ball 'and the table?

1) 0.10

2) 0.32

3) 0.46

4) 0.68

A ball with amass of m11-100 grams collides head on with a ball of mass
m2w200 grams. Before the collisions the balls were moving towards
each other colinearlys, with velocities of v120 cm /sec and v2025 cm/secs.
respectively. The coefficient of restitution etween the two balls is
0.75. What is the velocity of the first ball after theocollision?
(Assume that before the collisions mt was moving to the rights and m2
to the left.)

1) 1.25 cm/sec to the right 3) 28.75 cm/sec to the left

2) 16.25 cm/sec to the left 4) 32.50 cm/sec to the left
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PH00510 A flywheel rotating about its central axis weighs 50 poinds and has a
rotational kinetic energy of 500 ftabs. What is its angular momentums
if its radius is 1 foot,

1) 16.3 lbftsec 3) 32.6 lbft/sec 5) none of these

2) 27.9 lbg.ftfteec 4) 41.4 lbftsec

PH00520 A gyroscope has a moment of inertia of 10 kgm2 and an angular velocity
of 3 rev/sec. What ts its angular velocity of precession, if the
torque on it is 5 nom?

1) 0.143 rpm

2) 0.194 rpm

3) 0.253 rpm

4) 0.411 rpm

PH00530 An earth satellite rotates' in a circle 1000 wales above the surface
of the earth. It must have a velocity of

1) 5 800,mph,

2) 7,300 mph

3) 15,900 mph

4) 2:4200 mph

PH00540 An automobile travels at a constant velocity on a curve of radius
500 ft. The curve is not banked. What must be the minimum co
efficient of friction between the automobile and the pavement for the
car to travel at 751 mph without Skidding?

11_ 0.54

2) 0.63
3) 0.76

4) The car will skid no matter what
the coefficient of fricticui

PH00550 A spring moving in SRI has an amplitude of 3 feet and a frequency
of 4 cps. What is the velocity of the spring when x gs 2 ft? What
is the acceleration?

1) 4.20.1 ft/sec, 943 ft /sect

2) + 36.0 ft/see, 4.1042 ft/sec2

3)' + 48.3 ft/sec, 360 ft /sect

4) ± 64.8 ft/sec, '4527 ft/sec2

5) + 56.3 ft/sec, .1262 ft /aec2
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PH00560 What is the force constant of the spring moving in SlIM with an
amplitude of 3 feet, and frequency of 4 cps, if the mass is I slug?

1) .631 lbs/ft

2) .742 lbs/ft

ea

3) .896 lbs/ft

4) .003 lbs/ft

5) none of these

PH00570 In the diagram, wires L and R are of equal length, and are attached
to either end of a metal bar. The bar is 3 feet long and its weight
of 10 pounds is uniformly distribute' along its length. Virejs ie
made of a material for which YouRg's Modulus is 15x1O lbs/ie. For
wire RI Young's Modulus is 30x10 lbg/in4. The cross sectional areas
of L and It are 0.015 Lit and 0.02 inn respectively. Locate the
100 pound weight with respect to distance from L if: (a) the strain
in L is double that in R4 (b) the stress in L is equal to the stress in

1) 20.,8 inches to the right of L.
15.2 inches to the right of L

2) 16.2 inches to the right of L
12.8 inches to the right of L

3) 18.8 inches to the right of L
15.3 inches to the AgIt of L

4) 24 inches to the right of L
19 inches to the right of L

5) none of these

0.1

PH00580 £ cylinder of an hydraulic press with a 10 inch diameter contains:
water to a depth of 2 feet, and a cube of lead 4 inches on a side.
The reciprocal of the bulk =Zulus (sometimes called the compressi-
bility, kl) of water is 50x10"6 (atmosphereeL) (1 atmosphere a.

14.7 lbs/in2). The bulk modulus of lead is 1.1 x 106 lbs/in2. A
10,000 pound force is applied to the top surface of the water by
means of a piston.

(a) Compute the distance the piston will move, assuming the
cylinder walls remain rigid.

(b) Compute the decrease in volume of the lead cube.

1) .01 inches
1.85 x 101'3 inJ

2) .10 inchqs
3,7 x 10' in

3) 1.0 inchel
2.8 x 10'' in

4) 3.15 inches
7.1 x lir' in'

5) none of these

T

16.
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PH00590 An ttluminum bar is to be used an * structural member in such a way
that it will be fixed at one end and a weight will be suspended
from the other end, a shown below:

/

The dimensions of the bar area

I (length) 5 feet
w (width) le 6 inches
h (height) El 4 inches

The shear modulus of aluminum is 3.4 x 10
6

lbs/in
2.

(a) Find the angle of deflection produced if the weight is 500 pounds
(b) Find the weight necessary to produce a 0.1° deflection.

'Assume we remain within the shear elastic limit).

1) 6.13 x 10" radians 4) 5.5 x 10" radians
143,000 lbs 155,000 lbs.

2) 4.2 x 10" radians ) none of these
120,000 lbs.

V.

3) 8.1 x 10" radians
164,000 lbs.

PH00600 A particle moves mith SHM according to the equation x200 cos 100 itt.
What are the period and amplitudes of the motion? (Note: units
are in cm and sec)

1) IT66 sec. 200 cm

sec: 200 cm

3) 10:6 sec: 100 cm

14) Tr sect 100 cm

5) none of these
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PH00610 Al particle moves with SUM according to the equation x - 200 cos 100 nt.
What is the Rositica of the particle when t M 1 second?

1) 200 cm

2) 100 cm

3) 0

4) 200 cm

5) none of therms

PH00620 A particle moves with SUM according to the equation 200 cos 100 nt.
What is the yelps= of the particle when t » .0625 seconds?

1) 4,300 cm/sec

2) .52,700 cm/sec

3) 461,000 cm/sec

4) 0

5) none of
these

PH00630 A particle moves with SHM according to the equation x 200 cos 100 nt.
That is the acceleration of the particle when t .0025 seconds?

1) 44.39 x 107 cm /sect

2) 1.04 x 107 cm/sec2

3) 4.22 x 106 cam /sect

4) 1.04 x 106 cm/sec2

5) none of these

PH00640 A block with amass of 50 grams is connected to two springs of un
stretched length 10 cm. The springs are then stretched and connected
to two stands S and Ts ai shown below. The springs have force con..
stands kl a 1000 dynes/cm and k2 2500 dynes/cm. The block is moved
to its equilibrium point and then displaced a short distance. How far
is this equilibrium point from S? What is the period of motion of the
block when it is released?

I
5.0 'yds

Is

1) 11171.4444.50 itr 3) 25.0 1 ;1;;11 5) none of
these

2) 16.4 cm, 1.25 sec 4) 20.7 cms 0.75 sec

P1100650 Resonance Is the result of impulses applied at

1) the same frequency as the natural frequency of a vibrating body

2) different frequency from the natural frequency of a vibrating
body.

3) any rate upon a resonating body.

4) any time during the period of oscillation.
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PH00660 A cube of a certain metal has sides 2 inches long and weighs 2.5 lbs.
Find the weight density (in lbs 1 f0) of the metal.

1.) 22.4

2) 37.9

3) 74.8

4) 120

5) none of these

PH004/0 A cube of a certain metal has sides 3 inches long and weighs 2.5 lbs.
Find the specific gravity of the metal.

1) 1.22

2) 1.48

3) 1.97

4) 2.56

) none of these

PH00680 The water at one end of a swimming pool rises to a height of 10 feet.
Mat is the total force of water against that wall if it is 30 ft. 1ong7

1) 42,200 lbs.

2) 57,800 lbs.

PH00690 Convert 14.7 lbs/In2 to bars.

1) 1.71 bars

2) 2.57 bare

3) 74,200 lbs.

4) 93,600 lbs.

3) 3.11 bare

4) 4.09 bare

5) none of these

5) none of these

PH00700 A car is supported by an hydraulic press, as shown below:

WINNIONIIMPRINIPM.e.

114yDRAO i
151..0

The total"veight of the car and its'eupport mechanists in 4,000 lbs;
The large cylinder of the press has a radius of 1 ft. and that of the
smaller is 6 inches.

a) Find the pressure exerted by the base of the large piston on
the fluid.

b) Find the force necessary to maintain the car in the position
shown. 1Neglect the weight of the small piston).

1) 2.2 lbs/in2
249 lbs.

2) 1.5 lbs/in2
120 lbs.

3) 3.0 lbs/in2 5) none of these
200 lbs.

) 5 lbs. q
300 lbs/in
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PH00710 Helium, maintained at a gauge pressure of 15 lbs/in2 is stored at
constant temperature, in a cylindrical tank 6 feet high with cn inner
diameter of 1 foot. All of the helium is then ekhausted.into a
balloon Where it remains at a gauge pressure of 2 lbs/ini at the
same temperfiture as in the tank. Atmospheric pressure can be taken
an 15 lb/le.
(a) Compute the absolute pressure in the 'helium when it is in the

cylindrical tank and then it is in the balloon.
(b) Assuming the balloon takes on a spherical shape, compute its

volume after it contains the helium.

1) 30 lbs/in2 in the tank; 17 lbs/in2 in balloon; 1.25 ft3

2) 60 lbs/in2 in the tank; 25 lbs/in2 in the balloon; 3.5 ft3

3) 15 lbs/in2 in the tank; 12 lbs/in2 in the balloon; 5.6 ft3

4) 75 lbs/in2 in the tank; 36 lbs/in2 in the balloon; 10 ft3

5) none of these

P1100720 A steel ingot, suspended by a kitring, is lowered into a cylindrical
can containing water. The radius of the can is 5 cm. When the ingot
Is fully immersed, the water level has risen 1.5 centimeters. The
Specific Gravity of steel is 7.8. (a) Find the weight of the ingot;
(b) Find the tension in the string where the weight is fully immersed.
(HINT: the volume of a cylindrical can is equal to the product of its
height and its crossmsectional area).

1) 827,000 dynes
710,500 dynes

2) 65,000 dynes
52,000 dynes

3) 6,000 dynes
50000 dynes

4) 545,000 dynes
470,000 dynes

5) none of these

PH00730 Wnter, when in a capillary tube made of a certain metal, has a surface
which bends upwards at the walls of the tube. The diameter of the tube
is 0.01 inches and the water rises to a height of 4 inches. The surface
tension is 70 dynes/cm. (a) Which forces are of greater magnitude:
adhesive or cohesive? (b) Compute the contact angle between the surface
of the liquid and the walls of the tube.

1) adhesive
250 10'

2) cohesive
25° 10,

3) adhesive
18° 30,

4) cohesive
18 305

) none of these
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11100740 Water, when in a capillary tube made of a certain metal, has a
surface which binds upwards at the malls of the tube. The dismeter
of the tube is 0.01 inches and the water rises to a height of 4 inches,
The surface tension is 70 dynes/cm.

(a) Find the diameter of a glass capillary tube which would raise
the same weight of water as the metal aft. The angle of contact ofthe water surface and the glass wall is 0'. Tor the metal tube the
center angle was 25010'.

(b) Find the diameter of a glass capillary tube which wilt raise
a column of water to the same height as the metal tube.

9.05 x Ow! inches
1.11 x 074 inches

7.1 x 10 inches
2.7 x 10'`Anches

3
10.5 x 10

10

inches
0.70 x 10.1'4 inches

12.1 x 104 inches
2.1 x 10*2 inches

none of these

P1100750 2n the following problem, we will assume steady, non viscose,
incompressible fluid flow.

A fluid flows with a velocit,, v, through a circular pipe of dimeter,d,

(a) If the pipe is constricted at one point such that the velocity
triples, find the diameter of the sonstricted portion in terms ofd (the original diameter)

(b) if the pipe widens out at one point such
triple the original value, find the velocity
in terms of v (the original velocity)

1) ard 3) d

6

)
2

3

that its diameter is
at the wider portion,

5) none of these
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/H00760 In laminar flow, the velocity of the fluids

1) vartas with the squate of the distance from the moving surface

2) decreasevistinearly with increasing astance from the moving
surface

3) is independent of the distance from the moving surface

4) is randomly distributed in the fluid

P000770 We have defined ?p, the coefficient of viscosItyi assuming fluid' flow
which ist

1) turbulent

2) laminar

3) horizontal

4) not compressible

P1100700 A 500 gallon water tank stands on the roof of a large apartment
building. The water level in this tank is 100 feet above the ground.
Amen standing on the ground turns on a hose which draws water from
the tank. The hose has a 1 inch diameter. The nozzle of the hose has

the same cross section as the hose. (a) Find the gauge pressure of
the water flowing through a portion of the hose lying on the ground.
(Assume the pressure at th, surface in the tank to be atmospheric).
(b) Find the velocity of the water as it flows from the hoses when
it is lying on the ground.

1) gauge pressure°
80 ft/sec

2) 10 lbs/in2
60 ft/sec

%

) 100 lbs/in2 5) none of these

25 ft/sec

) 30 lbs/in2
12 ft/sec

g .
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P000790 Shout below is a crude device with which one may measure the viscosity
of a liquid. The pulleys are all to be considered frictionless.

If muss M falls with constant velocity vs then the
viscosity of the liquid in the tank is given by:02

where: L is the depth of the tank
A is the surface area of the floating board

. If the apparatus described' above consists of a 10 grammes, a
board 40 cm long and 25 cm wide, find an expression for moles a
function of t, the time required for the mass 'to fall (at 'constant
velocity) luster, and L!, the depth of the liquid.

1) .0 al 9.8 x 1072 L 4) ,70,2 is 7.9 x 10.2 L

2) 5? 0 8.5 x L 5) none of these

3) '2 10.2 x 10.2 L

PH00800 The Venturi meter tai, Show below asses mercury (Specific Gravity 13.6)
in the Venturi tube to measure the flow of water in a pipe. The
velocity of water flowing in the constricted region of the pipe is
40 ft/sec and there is a difference of 3 inches in the heights of the
mercury in the arms 2f the Venturi tube. The weight density of
water is 62.5 lbs/in4.

111,
sem"") 400

Wads 427 mi=sa,
4%....momma

vo r Ces

(a) Compute the ratio of areas of the large to the constricted region
the pipe

'a4s.w

(b) If the velocity in the large region were to double, what would
the height difference of mercury be in the Venturi tube?

3) 3.6
1.9 ft.

4) 0.75
0.3 ft.

5) none of these
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PH00810 Toricelli's Law states that the efflux velocity of a liquid from an
orifice in a tank:

1) is equal to the velocity a freely falling body would attain
in falling a height equal to the depth of the orifice beloW.
the liquid surface.

2) depends only on the size of the orifice.

3) is the same for an orifice any depth below the liquid surface.

4) is equal to the velocity of a freely falling body.

PH00820 Of the following instruments, temperature ,4annot be measured' by

1) a thermocouple

2) a radiation pyrometer

3) a gas thermometer

4) a platinum heatometer

5) a resistance thermometer

PH00830 The temperature in a physics laboratory is read on a Celsius
(centigrade) thermometer as 25.5°C. What is the room temperature
expressed in degrees Fahrenheit?

1) 53.3° F

2) 45.9° F

3) 77.9° F

4) 13.2° F

5) 84.3° F

PH00840 An unknown compound freezes at 49127° F. What is its freezing peiut
on the Celsius (centigrade) scale?

1) 88.3° C 3) 45.6° C . cone of these

2) 6197.1°C 4) 101° C

PH00850 The coefficient of expansion of any gas at constant pressure is

1) 1/372

2) 1/100

3) 1/212

4) 1/273

5) 0.0732
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PH00860 Absolute zero is

1) the lowest temperature to which a substance can be lowered

2) exactly 0.000000...° C

3) exactly 0.000000...° F

4) exactly 32,00000,. p

5) the freezing point of air

PH60870 A steel tape is used to measure the length of a piece of copper tubingat 20°C. The length obt.lained is 4.5 meters. Assuming that the tapereads correctly at 20°C, mat would it read' at 40°C, if the linearcoefficients of "expansion of copper and steereros
ic( Cu la 17 x 10-6/°C, and 4,4\ Steel 11 x 10014/°041

1) 3 meters

2) 350 7 cm

3) 450.05 cm

4) 520 cm

PH00880 The volume of a gas dep7nds

1) only on the temperature of the gas

2) only on the pressure of the gas

3) only on the number of molecules contained

4) on all of the above

5) on none of the above

5) none of these

pH00890 Convert the mechanical equivalent of heat to .1611411.i.
calorie units

4.186 Jalltt
cal

1) 2.093 nal
cal

) 3 09 .1taas
cal

3) 4.186 Lt..1.1221

cal

4) 8.372 Zits
cal

5) none of those

PH00900 The specific heat of the material of the body is

1) the heat capacity per unit temperature rise

2) the beat capacity per unit calorie supplied

3) the heat capacity per unit mass

4) the heat capacity times the temperature rise

5) the heat capacity divided by the mass times the temperature ris
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PH00910 While undergoing a change from the water phase to the steam phase,

1) the potential energy of the water molecules remains constant

2) the temperature changes very slowly

3) the temperature Changes rapidly

4) the average kinetic energy of the molecules remains the same

5) the temperature remains the same because steam is always at 100'
PH00920 A block of aluminum of 380 gm. mass is heated to 85°C and dropped into160 gm. of water at 18°C in an aluminum calorimeter of 50 manse,and the resulting temperature is noted as 40°C. Calculate the specificheat of aluminum.

1) 1.6 caligm.C° 3) .8 cal/gm.C° 5) none of these

2) 4.3 cal/gm.C° 4) .22 cal/gm6C°

PH00930 A _ gas cannot be liquidied' if its temperature is its
temperature.

1) ideal, below, critical

2) ideal, above, critical

3) real, below, critical

4) real, above, critical

5) none of the above

PH00940 A pane of glass is 75 x-60 cm. and 2.5 mm thick. If one face is at200C, and the other at -20°C, how much heat flows through the glassin an hour if the thermal conductivity of the glass is
0.029 cal/cmft sec.

1) 8.2 X 107cal 3) 25600 cal none of these

2) 6.15 x 107cal 4) 4800 cal

PH00950. In the process of heat transfer by convection

1) the hot materiel remains where it is, passing on its energy
by means of thermal collisions

) the hot material remains where it is, passing on its energyby means of convection colliaions

3) the heated material actually, moves from one place to another

4) the heated material only appears to move due to the change
in optical density

5) none of the above

jl

t.



PHYS2CS-40
.23"

PH00960 Using standard symbols, Stefan's Law states

1) R 0 kT2

.2) R 0 keT2

3) Z kT3

4) R 0 keT3

5) none of the above

P1100970 In whist proportion will the energy emitted by an incandescent lampin a room at 27°Clm increased if the temperature of the lamp is
raised from 923°C..to 973°C. R21R1 0

1) 1.05

2) 1.19

3) 50

4) 120

5) none of these
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INTRODUCTION

This manual contains information concerning the use of the

computer for grading examinations, the use of the new Answer Cards,

and the generation of materials utilized throughout the on-going

curriculum analysis and development program.

A concentrated effort has been made to analyze and standardize

course contents. Along with this, methods have been developed'

whereby a student can be referred to the sources containing the

material. In this regard, the following objectives should be kept

in mindl

a) the student should know, in considerable detail, what his
courses will cover at the beginning of the term.
cortses

) the student may study at his own pace and, if the admini-
strative procedures permit, terminate the course in less
than the 15 week period.

c) the student should be tested on each major item within his
coursek:.

) following each examination, he should receive, with
minimum delay, the results of the examination, and be
told' where to find' the answers to those questions he did
not answer correctly.

The attainment of these objectives necessitates the preparation of

certain materials and procedures, the most important of which are

the course "item analyses ". Each of theae analyses provides a de

detailed breakdown of the course content, some incorporating as many

as 200 topics. With each of these topics appears a listing of the

pages of each of several source references which treat the subject

matter.

By detailing each course in this way, the minimum course content

is specified and the basis for course standardization is established.

However, minimum standarization does not inhibit the teacher from



including additional material. Nor does it define the approach that

he will take in presenting the material. Rather, it serves as a

guide to the teacher and the student and assures that different

sections of a class will cover the same basic topics and that the

students may study ahead knowing they are studying the proper

material. Articles Iii VII, and VIII treat the generation and use

of these Item Analyses.

The second phase of the materials development was rewriting

information contained in the Item Analyses in computer-useable form

A "Topic Number" was assigned to each item contained' in the Item

Analyses. The result was the generation of "Detailad Referrals",

descriptions of -which are given in Articles II, IiSI, VII.

The generation of Detailed Referrals and the assoc aced computer

processing techniques was a 'we Wes to carry out the third phase,, the

scoring of "diagnostic examinations" and feeding back to students

the examination scores, class analyses, examination analyses and

detailed referral information. Articles Ia-3, II and VI describe

these procedures. The generation of the examination questions is

described in Articles IIi V and VII.

An important byproduct of the materials development was the

generation of a flexible and effective examination-scoring

computer program applicaMe to many types of objective examinations.

The details and use of this program and the associated Student

Answer Cards are discussed in Articles I,, II, IV,, and V.

It is desired that this manual will provide a clearer under*

standing of cne step NYIT is taking to improve its curriculum and

teaching methods and that it will provide a vehicle for wider use

a



of our test scoring program and increase the desire of members of

the faculty to contribute to the growth and improvement of the

curriculum materials.



1.

I

I

Article I

NEW YORK INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PROCEDURES AND MATERIAL

EXAMINATION GRADING BY COMPUTER

The new student answer cards, (a sample is attached below) can

be used for objective examinations of the TrueFalse or Multiple

Choice types. In certain departments they are used primarily

for diagnostic examinations, the purpose for which they were

originally designed. They will also serve, hmever, for use on

mid-term examinations, short quizzes, finals, etc.

When used in the more general applications, the cards offer the

following advantages:

1. Computer grading

2. Four copies of a comprehensive class analysis are returned to

the teacher. This analysis includes the grades, their

frequency distribution, the cumulative frequency distribution,

the mean and the standard dviation.

NEW YORK INSTITUTE OF TECHNOLOGY
STUDENT ANSWER CARD STUDENT

ANSWERS NUMBER
3 4 5 6 7 8 9 10 11 12 13 14 15 19 17 19 19 20 21 22 23 24 25 2G 27 28 29 30 31 34, 35 34 40(30 NOT POI4C/H
1 1 1 11 1 1 1 1 1 1' 1 1 1 1 1

2 2 2 2 2 2 2 2 2 21,2 2 2 2 2 2 2 2 2 2,

3 3 3 3 3 3 3 3 3 3 3 3 3 3 r 3 3 3 3 3 3 3 3 3 3

4 4 4 4 4 A 4 4 4 4 4 4 4 4 ( 4 4 4 4 4

'5 5 '5 5 '5 5, 5 5 5 5 5 5 5 5 5 '5 5 5 5

7 1 7 7 11 7 7 7 7 7 7 7 7 7 7 17 7 7 7 7 7 7 7 7 7 7 1 7 7 7

8811118888,11888 8 4 81 8 88181.88818
,

PUNCH'0,SIBS VERTICALLY IN THE COLUMN FOLLOWING THE LAST TEST QUESTION NUMBER
9 9 9 9 919 9 9 9 919 9 9 9 9 I 9 9 9 9 9 19 9 9 9 11, 9 S 9 9

tos ovum
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3. Two copies of the individual student's performance are

raturned to the teacher. The ID number, grade, and a list of

those questions answered incorrectly or omitted are listed

f for each student.

4. If the instruction "Sort on 80-72" is included when the cards

are sent to the computer center, the listing of the students

will be in ascending order of ID numbers.

5. The time spent in processing these new cards is much less than

was required with the early "teach-test" cards. This means

that more exams can be processed within a given time period

and each teacher will receive prompter service from the computer

center.

STUDENT ANSWER CARDS WILL NOT BE PROCESSED IF:

The 0,2 8 punch is not made properly or is in the wrong

column.

2. The sequence number (Col. 35) is punched incorrectly or omitted.

3. The cards are out of order on a test incorporating more than

one card per student. (If time permits, the computer operator

may rearrange them and resubmit them for processing.)

4. There is more than one punch for any single question.

5. The card's are not cleanly punched.

6. The cards are bent, torn, stapled, mutilated or excessively damp.

OTHER COMMENTS

1. If the student fails to punch his ID number his card will be

processed. On the print-out his ID number will appear as O.

vaiilailvACU-0411
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2. The following forma must accompany the cards to the computer

center: a) an answer key - either punched on a student Answer

Card, written on the form available for that purpose, or

listed in any other readable format; b) an Examination Sheet;

and c) a Test Item - Topic Number Specificattnn form (if

detailed, referrals are used).

4sayr,o- °TV;
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NEW YORK INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PROCEDURES AND MATERIAL

COMPUTER GRADING WITH OPTIONAL OMISGIONS

Additional flexibility is incorporated into the new test-scoring

program via the inclusion of an OPTIONAL OMISSION choice on the

Student Answer Cards. In brief, this permits the following:

1.

2.

3.

Part of an examination ma be taken.

This is advantageous in variably-paced programs since a student
may wish to take an examination on a certain body of material,
without being ready for an examination which covers additional
material. The instructor can specify which questions the
student .4hould answer, the OPTIONAL OMISSION choice being
punched for the t'emaining questions.

The student is erral.......gioiceof uestions.

Numerous possibilities for the use of the resulting
suggest themselves. For example, for a given test,
of the questions students omitted could mean that a
was too difficult or that insufficient, emphasis had
placed on that material by the teacher.

statistics
a knowledge
question
been

Or, it may be desirable to give the students a chance to
obtain bettzT grades by selecting the questions they wish
to answer.

How to Specify the Options

a: for case 1 above: instruct the students to punch choice
6 for the questions which are not to be answered.

b. for case 2 above: instruct the students that they should
answer out of questions. For those they
choose not to answer, they should ,punch choice 6.
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NEW YORK INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PROCEDURES AND MATER/AL

COMPUTER GRADING WITH VARIABLE WEIGHTING

11. It is often beneficial to apply non-uniform weighting to test

questions. For example, it may be desirable to indicate several

parts to a question without overweighting the whole question. Ors

certain concepts which have been stressed in class may be constdored

more important. The computer gradIng procoduves aro mAanged to

permit this flexibility.

Weights of 1 through 9 are permitted; only those other than

1 must be specified. Fractional weights, such as 2.5, are not per-

mitted. if no weights are specified, all answers will receive equal

weight.

To make the specifications, assign a 1 to the least heavily

counted answer. Then assign weights of 1 through 9 to those

remaining. Again, the weight of I need not be specified.

xEmplea. On a ten-question examination, questions 1 through 4

are each worth 10 points, question 5 is worth 5 points, question 6 is

worth 15 points, and questions 7 through 10 are each worth 10 points.

Specification:

Ques, Number Weight

1-4 2

5 (optional) 1

6 3

7-10 2
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Example 2,

On a 150 question examination, the last 50 should count twice as

heavily as the previous 100.

Specification:

Ques. Number Weight

1-100 (optional) 1

101-150 2

Example 3.

On a 20 question examination, all answers are worth 5 points.

Specification: No specification is necessary.

Example 4.

On a 20 question examination, the last 10 answers are worth

twice as much as the first 10. In addition, the students are in-

structed that they should answer any 15 of the 20 questions; i.e.

they are permitted 5 optional omissions.

Specification:

Cues. Number Weight

1-10 (optional) 1

11-20 2

Note: The test scoring procedure will work correctly, even

though it is not possible to tell before hand which

questions the students will choose to answer.

,r,cxeRippr.,
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NEW YORK INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PROCEDURES AND MATERIAL

COMPUTER GRADING WITH DETAILED REFERRALS

The Institute is continuing. to develop Curriculum Analyses

and Detailed Referral information. As these materials. become

available, and upon confirmation from the Computer Centerl teachers

may request Detailed Referral information following examination,

grading.

The Detailed Referrals provide the following information

regarding each student:

I. His ID numbers, score. and examination information data.

2. For each question le answered incorrectly or omitted (and only

those) :

a* the topic number, topic title end information. category.

(see attachments)

h4 for each referral line which follows:

1. question number

24 topic. number ( 7 characters. ).

3. source reference number ( 4 digits ).

4. Page. number (s) ( 4 digits each ).

5. method of presentation ( 2 letters. - see attachments ).

6. estimate of academic level (2 digits - see attachments. ).

7. extent of treatment (numbered: I through 5; 1 for very

brief mention,. 5 for extensive treatment.)

8. prerequisites, if any are designated (each, given by a

7 digit topic number )4

7:1101.19WRW.Mu±,..,,,
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Example

The following printout was provided following an examination in

course ET5011. The information contained' on the first line, except

for the student's ID number and grade, was provided by the instructor

via the Examination Information Sheet. ( see attachments )

46907 80 ET5011 7A 07010 EToo670 ET00790 05/02/66

QUEST TOPIC SRCE PAGES MP

ET00740 INDUCED EMF-MAGNETIC INDUCTION LW CP

10

AL

20 WLUTHER

DEPTH PRE REQ

5 ET00740 0140 0124 PT 00 1

5 ETO0740 0125 3601,3891 PT 01 2
5 ET00740 0100 0657,0666 NT '01 1

5 ET00740 0095 0390 NT 01 1

5 ET00740 0105 0190 WK 01 1

5 ET00740 0150 0173 NT 01 1

5 ET00740 0151 0202 NT '01 1

5 ET00740 0375 0890 MP 01 1

ET00770 MUTUAL INDUCTANCE LW CP

8 ET00770 0140 0128 PT 00 1

8 ET00770 0095 0405 NT 01 1

8 ET00770 0375 0439 0924 MP 01 3

The first line, following the ID number and score, indicates that the

course is ET5011; the examination number is 7A which has an alternate

designation of 07010; the first topic treated is ET00670 and the last

topic treated is ET00790. The date of the examination was 5/2/66.

There were 10 questions on the exam. with no optional omissions, and

20 students took part. It was given in Westbury and the test super-

visor was Luther.

The column headings QUEST, TOPIC, SRCE, etc., apply to all

information below them, except the title line for each topic.

This student missed questions 5 and 8. For question 5, eight

referral lines are printed. For question 8, three referral lines are

printed. The content of each line is described on the previous page.
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Detailed Referrals are normally returned to the instructor in

duplicate. It thus becomes possible to distribute one copy to the

student and retain the other for permanent records. it is not,

possible to specify how many referrals are to be printed out for

each incorrectly answered or omitted question. This figure has been

previously determined by the author of the materials and the Computer

Center.

( Attachments Follow )
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NEW YORK INSTITUTE OF TECHNOLOGY

EXAMINATION a aRMATION SHEET

(To be filled out by instructor administering the examination)

For "Class ID" Card and "Student ID and Test Information" Card

SECTION

SAMPLE

B /

COURSE

21-35 EXAMINATION NUMBER

37-43 FIRST TOPIC TESTED

45-La LAST TOPIC TESTED'

53-60

62 -65

67 -70

73-.79

ft
'ET0140

ET0214

DATE
421.11.11.1111.

NUFBER OF QUESTIONS ,,...._........m-

_NO. OF STUDENTS TAKING EXAM

LOCATIONft Aft...W..

SUPERVISCR

No. If optional omissions

Variable Weighting Used? Yes or No
( if Yes, include weighting information

Detailed Referrals Desired? Yes or No

ft - 2

/MBSW
e

Prof.i'F

M- Manhattan
B - Brooklyn
S - Syosset
W 'Old Westbury

If no reference is made to item analyses, disregard the "First
and Last Topic Tested."

Notest2Commter Center

Sort student answer cards on cc 80-72

other:
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HODS OF PMESENTATION

Cl CP Class Presentation

02 PT Programmed Text

03 DP Machine Preseuted Program

04 FL Film

05 LK Lecture

06 VT Video Tape

07 AT Audio Tape

08 CST Course Notes

09 NT Normal Text

10 ST Self-study (self-taught).

11 Laboratory Manual

12 WK Theory and/or Problem Workbook

13 BT Abiidged Textbook

( 99 designations are permitted )

it*
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00 Iligh School

01 1st iseineeter college

02 2:44. semester college

ibe

SO

12 *12th seinester ..,allege
JOU

(0942 *re graduate level )
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Article Ia.3 P.6

AT Analytical Technique pencil and paper operation

13ackground, general
information

CP Concept a mental construct - pan idea
not based upon sensory
perceptions alone

DF Definition statement or meaning of a
term

ED 3ngineering Device circuit or physical object
designed and/or built

ET Exp er iment Tochnique operation in lab or shop

FA Fact experirentany verified theory

FD Factual data units, constants, constraints
and properties of materials
as needed to effect a design
of an instrument or an
engineering device

Ixi Instrument a device used primarily for
making pan observation or a

measurement

LW Law

PE

Si

P),"

a statement summarizing a body
of experiences or a logical
deduction from basic prin-
ciples

Percept phenomenon we become acquainted
with' through the senses

Principle plays the role of axiom or
postulate and cannot be
derived

Special Illustration item presented in class as an
illustration of a topic
already discussed

Theory

Proof rigorous mathematical or
logical proof
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Article la -3 P

Historical introductionS, anecdotes, or
explanations about the aims and values of
the course.

CT Concept A general category used to analyze writing,
criticism, al. e.g. use of topic sentence,
detail, paragraph development.

DE Definition Formal definition of technical words, e.g.
noun, circumlocution.

Example

FT Fact

LA Material

BO model

Lists of examples, both positive and negative,
e.g. typical topic sentences, cannon errors,
illustrations.

Sheer, gross fact, el g. spelling, vocabulary,
etymologies.

External, physical material, and its
dictionaries, outside reading.

A major example, positive or negative,
summarizing the work of a lesson or unit,
e.g. a model paragraph, business letter,
research theme.

au Rule A rule or convention clearly governing the
use of something. e.g. a spelling rule, the
use of semi-colons, footnote form.

SX Skills Methods of fostering specific skills or
techniques, e.g. reading comprehension and rate.

SR Stylistic rule Rule or advice which cannot b wade specific,
Avoicl redundancies, seek for clarity

and preciseness.
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Article II

NEW YORK INSTITT1 OF TECHNOLOGY

CURRICULUM ANAIY_SISPROCEDURES AND MATERIAL

TEST SCORING PROGRAM,SELEML:;ECHNICAL itummoN:

The information included in this document is intended for those

persons involved in the technical aspects o- the NYIT test scoring

program. Normal users of the test scoring program should not

have need of this information but, rather, should refer to the

more descriptive information available.
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Article III

NEW YORE INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PRWARIMAND CL

INSTRUCTIONS FOR SPECIFYING DETAILED REFERRAL TOPIC NUMBERS

When Detailed Referrals are to be part of the examination

grading procedures, the topic numbers corresponding to the question

numbers must be-specified. This information must be sent, together

with the examination cards, to the Computer tenter. If the Computer

Center already has the information on file, it should be verified.

Normally, one or more topic numbers are specified for each

test question; the "Test Item- Topic Number Specification": form

indicates this procedure. In some cases, the relevant topic numbers

appear alongside. the test questions. Otherwise., the instructor must

determine the proper topic numbers. In either easel the topic

,numbers, for each question should be specified and sent to the

Computer C enter.

Au instructor may wish to call out a certain, Detailed Referral

if a combination of test questions is missed. For instance, if

missing questions. 1, 3 and 4 indicates that the student did not

understand an underlying theory, the instructor may wish to have

the noeatioa Referral to that theory printed out to the student.

If, on the other hand, the student missed questions 1 and 3' but

answered 4 correctly, 1tae Lustructor would assume that the student

knew the theory but made computational or other orrogors in answering

questions I and 3.

In making the proper specifications, the instructor would follow

the procedure indicated below, where each question has its own topic.

number (s), and the combination has an additional topic number (e).
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Question No.
(3 digits) Topic Numbers

001 11163145 ihD03146 JA00229 ET00059

002

003

004

etc.

1003149 . 13F62386

ND04002

K004105

003 1.1)03625

004

A copy of the Test Item-Topic Specification form is attached,



S.r
-zof.ffEAwte,ofsdlittifflitil'}110fifOrole rwc.ovvy.t".--1,tri,i47*-""rfitt-nr...* vr",,yria ".4-r,"--.,,--A.,117 ;PM - 7:7 7,1 2-

II ,
1

-
-

I,

*.14.11E0.4 itth***
.,'"1

, A

II

,

it

I

I
1

1,

1

Question No
(3 Digits)

NEW YORK INSTITUTE OF TECHNOLOGY

T,EST--1CATION,

ws..,.

1

TOPIC MISERS.:
Course
Down No,
Alt« ftarri No.

.............. . -4
. ( A

.

.

li

, .

C,,

.

i

,....................... .f .........- ..!.. 't
-......................-............,..4.....-........... -.0. 4....... N....

..i- 4,,.............._

I

0111411

4

4.

1

t!,

1.1

.,
........40, ,, - -.,.".,,.....40.**0. _

4

A

,
" I .

.4.

10

1-, ,ti..0 ..., -=- .4 ,..oa*.YvAlz/s,*wwmar



1.--,,S ,.01
' _

I,
--- , r -

'r,

SY

NEW YORK INSTITUTE OP TECHNOLOGY

WM AIN LYSIS PR i m d Ds. AND HAT

USING THE .STUDENT -ANSWER CARDS.

In using the STUDENT ANSWER tho following steps should bo taken:

Article IV

1.. In the spaces provided, fill in your Name, Date, Section, Test No.0
and the Supervisor's name*

Using the Port-A-Punch Unit, punch your ID Number in columns 36 to
40.

3. Punch a 1 in column 35 (labeled Sequence Number) to indicate that
this is the first card in the examination* If more than thirty
questions appear in the k 7amination you will need additional cards.
Punch additional cards sequentially (i.e. , 2, 3, 4, etc. ) in this
column.

Answer each question of the examination, first by circling your
choice in pencil or ink. (The answer to question I should be in
column 1, the answer to question 2. should be in column 2, etc.)
When you are sure of your choice, punch out your answer.

Do not answer more than 30 questions on any one card.

Punch 0, 2, and 8 in the column following the last test question
number.

Examples: 1. For a 15-question test, punch o 2, and 8 in column
16, regardless of how many questions you choose to
answer.

For a 45-question test, punch 0, 2, and 8 in column
16. of the second card.

3. For a 30-question test, punch 0, 2, and 8 in column
31.

4. For a 150-question test, punch 0, 2, and 8 in column
31 of the fifth card.

If the answers to the test questions are indicated as A, B, Co etc.
make the correspondence:
A=1 C=3
B:2 D=4 etc.

8. if the question is of the True-False type, the normal correspondencc
will be: True= 1, False= 2. If it is to be otherwise, the test
supervisor will so -inform you.

Your card will be rejected by the computer if you make the
0, 2, and 8 punch incorrectly, punch the sequence number (s) in-
correctly, make more than, one punch for any single quostion, do not
rake the punch cleanly, or cause the card to become bent, torn, or
otherwise mutilated.

I. I

Rq.
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Article V
NEW YORK INSTITUTE OF TECHNOLOGY

4.44Armiwe.

,INSTRUCTIONS FOR MILERILTIVANSWER KgYS

There are two ways of generating an answer key for the use of the

Computer Center:

1. by enclosing a student answer card with the proper punches and clearly

marking it '"ANSWER KEY-TEST .....n. Proper punches include: the

correct answer to each question, the 0, 2, & 8 punch in the proper

column and the proper sequnneo number. In addition, it is suggested

that relevant information be provided in the spaces provided in

case the card is misplaced or referred to at a later. date.

2. by simply listing the answers in tho form:

1 - 3

2 . 4

3 - 3

4

5 - 2

etc.

.

P
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NEW YORK INSTITUTE OF TECHNOLOGY

CURRICULUM ANALYSIS PROCEDURES AND MATERIAL

HINTS REGARDING the USE of COMPUTER GRADING PROCEDURES

The use of the computer in grading examinations can certainly

same tiue for the instructor and provide the student with more in-

fomaiion about his examination. At the same time, however, it is

necessary for the instructor to take a slightly different approach as

he prepares the materials to be sent to the computer center

following the examination. There are certain advantages and dis-

advantages in using various techniques of handling these procedures.

The following indications serve here as suggestions.

A computer can process emsminations much faster than we cati

although there may be delays in the communication between us and

the computer center. Although it may take five minutes, or one hour

for the computer center to process the examinations, it may take a

matter of days before we can receive the results. To facilitate

speedy transmission to the computer center, it is important that the

materials, to the extent possible, be prepared prior to entering the

examination room. This involves the preparation of the following

several forms: 1) Examination Information Sheet which contains

information regarding the course, the test number, date, number

of students, the manner in which the itformation is to Abe fed out

from the computer. It can be prepared in advance except for filling

in the number of students taking the examination. 2) Answer Key,

which can also be made up before entering the examination room.

3) Test Item-Topic Number Specification sheet is required. The

instructor should determine before hand what topic numbers apply to
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each test question and record the information on the form available

from the Education Research Office.

There are procedures to facilitate the use of the minimum

number of student answer eards and the most efficient collection of

cards as the students complete the examination.

It is unrealistic to hope that all the Students will punch their

answer cards without making errors. In admiistering the examination,

an attempt to minimize the number of students who need more than one

card can be made. To this end I suggest that the cards be handed'

out after students begin the examination. By distributing the

cards at this time the students pay less attention to them and

continuento work on the examination. At the end of the examination

they can transfer their answers onto the punched cards.

There are certain punches that must appear on the answer cards,

without which they cannot be processed by the Computer Center.

These include: the 0, 2, and 8 punch in the column following the

last test question number, and the Sequence Number-punched in

column 35. Students frequently fail to punt these numbers. Check

for 0, 2, and 8 punches and Sequence Number punches as the cards

are collected. This may be done simply holding the cards up to the

light and checking for the appropriate punches. in the event that

any of the punches is missing, return the card to the student for

correction. in the event that the student punched' the 0, 2, and 8 or

the Sequence Number in the wrong column, he must punch a new card.

It can be expected that students will make fewer errors as they

become accustomed to using the cards.
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It is usually desirable to separate the cards into class

sections as they are collected. Count the number of cards in each

section and enter the figure on the Examination Information Sheet.

one effective prodcure for transmitting cards to the Computer

Center is to wrap the student answer cards in the examination

information sleet for each section. Then place copies of the

answer key bY. the packages. Wrap the Test Item-Topic Number

Specificatiw sheet around the packages. Finally, place them in an

envelope and send it to the computer center for grading.

When the information is returned from the computer center,

strive to relay it to the students at the very next meeting..

Normally, the examination feedback will be sent in duplicate

from the Computer Center. The paper is of a continuous form; that

is, no page is attached to the next with perforations, and the copy

is still separated from the original by carbon paper. Separate the

two copies and dispose of the carbon paper.

One copy, preferably the original, will be returned to the

student; the other copy should be kept in your files.

At the end of the student referrals, there is an Examination

Analysis. Normally there is a total of four copies of the Class

Analysis - two originals and two carbon copies. One of the

original copies should Abe placed on top of the sheets distributed

to the students so they can see how they rank in the class. One

original and one carbon should' be stapled together and' retained for

your records or sent to the Educational Research Office. The second

carbon may be left with the carbons of the student analysis and

kept with your records.
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To summarize the key points: First, as much work as possible

should be done prior to the examination. Second, the student

Answer Cards should be handed out sometime after the examination is

in progress. Third, as the student answer cards are collected the

C1.9 2 and C punch and the Sequence Number punch should be checked

so that, if there are punching errors, the card may be handed back

to the student immediately. Fourth, the instructor may find it

beneficial to follow the procedure outlined for returning the

examination results. He should fee free, however, to devise his

own method for doing so, hopefully with the intent of minimizing

the delay in returning the examination results to the students.
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Article VII

NEW YORK INSTITUTE OF TECHNOLOGY

DMICUIA4 ANA IS AND MATERIAL

ciamajavanua DETAIltrig REFERRA IS AND
p1MTIONS

To help departments in the preparation of curriculum analyses,

the procedures followed by this office are explained in consider-

able detail.

The overall materials development is divided into seven stages,

as shown on the left side of the timetable on Attachment 19 and

as indicated below.

SEE
STEP PROCESS MTTAC MEL

1 curriculum analysis generation 2

2 curriculum analysis typing 3,4

3 detailed referrals generation 5

detailed referrals typing

5 detailed referrals punching

6 examination questions generation on
x 6 index cards with referrals to

topic number, source number and
page, complete with multiple choice
answers & answer key. 7

aseomblago of questions on examina-
tion shoots and assignment of an
examination code number.

6
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Detailed informations regarding each stop is given below.

St6p 1 - curriculum analysis generation - see Attachment 2

a) should be made in duplicate.

b) topic numbers filled in after all desired entries are made.

c) last digit kept zero to allow for a more detailed breakdown

at a later date.

0 all pages mentioning the material are indicated.

0)
than according to number sequence.
reference sources called out in order of importance, rather

f) a one-semester course should be divided up into 150 to 200

topics.

NOTE: the form used when generatizzg these analyses may be

obtained from the Educational Research Office.

Step 2 - curriculum analysis typing - see Attachment 3

a) the same form will be used, with a stencil made up for each

page. The stencils should be laid out as shown on Attachment 4.

b) twenty (20) copies should be made from each stencil, and

the stencil retained. At least 15 copies should be supplied

to this office for subsequent distribation.

Step 3 - detailed referral generation - see Attachment 5

a) those should be made in duplicate, one copy retained by the
author, the other sutexitted for typing*

b) ample room should be left between topics to permit inclusion
of additional references.

c) since this information will later be punched, the format
indicated in Article 1a-3 "Computer Grading With Detailed
Referrals% must be rigidly adhered to. Any deviation will
render the data useless.
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Step 4 - detailed referral typing - see Attachment 6

a) there must be no deviation from the handwritten format,

'13) this form should be made in triplicate with the following
distribution:

1. the author
2. this office for retention
3. this office for forwarding to the card punching facility

Step 5 - detailed: referral punching

a) this office will insure that the material is ready to be
punched and will handle the actual processing.

Step, 6 - examination question generation - see Attachment 7

a) in generating a large number of questions, many text books
should be referred to. Questions may also be generated
directly. share an outside source is used, it should be
specified by source number and page, in the upper left corner
of the 4 x 6 index card. The relevant topic number should
appear in the upper rub& corner.

b) four questions should be generated for each topic number.

c) the correct answers and three or four alternate answers should
be indicated on the card, either on the front or the back.

d) the correct answer should be indicated by an asterisk (*).

e) the answers should not be numbered, since they will be varied
for each examination, i.e. for one text the correct answer may
appear as choice 2, for another choice 3, etc,

Step 7 assemblav of questions into test papers

a) at least 3 examinations should be prepared for each week's
work. if the course material is divided, into 15 sections,
a total of 45 examinations should be generated. They should
be then be numbered lk, 1B, 1C, 2A, 2B, 2C,.t,t.15A, 15B, 15C.

b) after a question is
need

in an examination it should be placed
in a different file 13=10

when a question is used, a note should be made as to which of
the multiple choices it was. It should not appear as the
same choice on consecutive usages.
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.. ....... .

Article VII, p. 4

NOTE: It is assumed that the work generated by this office will
illustrate the methods to be used by other departments. There-
fore, as the work here progresses, and .small modifications to
the original format are made, they will be so indicated iu
addenda such as this. it is important the uniformity be main-
tained throughout the materials development, and that close
contact be maintained with this office.
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Article VII
Attachment 2

/Y.

COURSE /5 7 Se so SUBJECT ..1.7-Ave'' te,11,-/-i Page of

NUMBER__

14-77`)/./90

45.-Te-/e'er O

TOPIC

TITLE

; 7110,4,91f t/ie
4AfIr;:.;.

40i 4 Ai ,g',"1 I
04' s1

14.04 Ar/

SOURCE REFERENCE NUMBS AND PAGES

NM

.0131'9/

4V0

0 b
L. fi

riati .004r-rotv

Jerre/MO "raedvi<
e- Nv/i.ge

7.e

ar/Nof..

/f9, 0.2-3 :Ail- 0g:

-jor"
60:0,

),...,,tirj4" 401F

*IC

41.

4.



Article VII
Attachment 3

COURSE ET5030 SUBJECT Electron Emission-Diodes Page 1 of 3

ETOI700

P01800

ET01820

ET01830

E101540

ET01850

ETO1B60

..
TITLE

Thermionic
Emission

Secondary
Emission

Filament

Materials 1,71

Filament (Its. 2-3

Plate Circuit 3

Diode Uses

Diode Types

Diode, Vacuum 3

Diode, Gas 11

5-7

Rectifier, Half 5-7

Wave

SOURCE REFERENCE NUMBERS AND PAGES

190 1_155 195 255 : 245 205

1-2 : 9-11 32 94 1

2

Full Wave
Rectifier

Rectifier ckts.H 5,6,
10

107

10 32-3 '101.3
13-15

3 36 4 32

36-7 32-3

225 34-8 3?
279-80

227

225-7 = 15-6

225-9 15-6 37

126-7

126-7,

.114,123 5-7

114- 5-7

124

124 5
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41'

IC 41'17) i Li \ 6; SIZ
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4:." .1.,:

460: to' 400
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Article VII
Attachment 4

1 1: 11'0 P-4 1- V/

/ 4"or 2 c: / 44g.

/ / 1-4.-

'O a-2 *r / /44

C 7 444.-s ;/ r
/

./-* ire ic .14

rateFc.o. c/-(} 0-7 /1*
/ Per 0 el '74 /

e);',,Lr

A17 All ty 67.)

/ /
o le) 60 / e:

.1 e ,at

CI e

.

Note: prerequisites are conspicuously absent. Since this is en intro-

ductory-course there aro no prerequisites from the same dopart-

mont. Later, Nhon topic numbers are generatod for Math courses,

relevant prerequisites can be added in by changing (repunching)

the neleessaryPeards



Article VII

Attachment 5

DETAILED REFFERA LS

ET01790 thermoinic emission LW 1L4

ET01790 0190 0001 # 02 01 1 lb

ET01790 0195 0009 # 13 01 1 #

ET01790 0255 0032 lb 09 01 1 lb

ETorno 0245 0094 # 09 Cl 1 ##

ET01800 SECONDARY EMISSION LW

ET01800 ono 0002 1 02 01 1 IP

ET01800 0245 0107 1 09 01 1 lb lb

ET01810 FILAMENT MATERIALS FD ED

.ET01810

ET01810

ET01810

ET01810

0190 0001, 0007

0195 0010, 0013

0255 00321 09

0245 0101# 09

etc.

4 02 01 1 1

1 13 01 1

01 1 1

01 1 $

note: the number of spaces between items in a line does not matter.,

endplay be arranged for readability. These will later be put on

punched cards, and all extra spaces and commas will be removed. .It

is imperative, however, that all numbers contain.the correct .number or

ditgits, and that they be in the proper order, e.g. the source reference

number must appear before the page nuMber, etc.,

11111001212101eir.:
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Front of Card

- . , -.mow

0125

p, 115

Article VII
Attachment 6

ET00490

In designing a voltage divider to supply 100 volts at 25 ma.
from a 250 volt source of emf; if the total drain on the source
is to be 100 ma., you would connect:

---250 v e;
.=.100 ma

A

ANS. ON BACK

Back of card

C

dommoo...

v.*

F

100 v@)

25 ma

* a 1.5 K ohm resistor between A & B, and a 1.33 g ohm resistor

between C & D.

a 1.33 K ohm resistor between, A & D only

a 1.33 IC ohm resistor between C & D and a 5 K ohm resistor

between A & B.

a 1.5 K ohm resistor betwoen, A & B only

none of these



Article VIII

NEU YORK INSTITUTE OF TECHNOLOGY

fiZZEMALAMEZZIE'12MAilia.MRW4

AMEEMAL2cBAS CE NUMB

Togs umbers

It is imperative that there be no duplication of topic numbers.

Hence, before performing an analysis of a new course, an instructor

rillst check with the Educational Research Office to determine what

topic number he should start with. (At the present time Mrs. Schaffer

can provide this information.)

The item analysis for several courses has already been carried

out. These courses are listed below along with the first and last

topic number.*

First Last

Courso .1:2212.
Topic

CH4510 CH00010 **

EN1010 EN00010 **

ET5011 ET00010 ET01780

ET5030 ET01790 ET03660

ET5090 ET03700 ET05860

MA3012 MA00010 MA00750

Mk3011 MA02000 MA05010

MA3021 MA19000 MA21230

MA3050 NA00600 NA14120 ***

MA3060 1430000 MA30780



. t"'

Article VIII, p.2

First Last

oug..129 Zeds 19as
PH4011 PH00010 PH00970

PH4021 PH01200 **

SC4410 $C00010 SCO2380

SC4420 5002390 SC04220

552010 SS00010 5501410

552020 SS02010 SS03570

552500 HS00010 11301930

19..urmadmnpe Number

In performing curriculum analyses, numbers are assigned to the

source references quoted. The Educational Research Office is

responsible for thase assignments.

Normally the department in question will be assigned a block

of numbers, within which it has freedom of allocation. It is

suggested, however, that the sources be given numbers in increments

of 5. Then, and when an additional source is added which

parallels or is a later edition of one already numbered, it can be

assigned a number close to it.

At present, the following assignments have been made: *

Physics 1 to 139 and 1005 to 1295

th 501 to 799

English 405 to 500

ET 140 to 400 and 800 to 1000

Science Survey 1300 to 1400



Article VIII, pq, 3

Social Studies 1405-i700

iMo 3cience 1705-2000

In associated disciplines, such at ET and Physics, the same

rofereixe may be cited in the respective item analyses. in these

cases, there should be a single number for the reference-not two.

Before assigning a number to a source reference, it should be

determined whether it already has another number. if it does, that

number should be used.

Forms are available for specifying source references. A copy is

attached.

The list is current through 8/1/66

This course is still under development

The overlap of topic number occurs bocause of an overlap of

material covered.

riiroltrawrisimliirimaumaimillumionsmoinowe torommormirmar
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ommitimsosminsimmow

No. Course

ff/

NEW YORK INSTITUTE OF TECHNOLOGY

Cp211.TCULU__LA.01A L P1 sM A MEM

SOURCE REFERENCE INFCWATION

Source Titlo Authol. Year Publisher
. .

03.



C.C.

5-12

14-19

21-35

45-51

53-60

62-55

62.770

7349

'....11

0

NEW YORK INSTITUTE OF TECHNOLOGY

BadrillArs.721.,ffin

(To be filled out by instructor adminietering the examination)

For "Class ID" Card and "Student ID end Test Information" Card

SECTION

COURSE

SAMPLE

' B r

Eft TION NUMBER

FIRST TOPIC TESTED

LAST TOPIC TESTED
../1.1111414.0.01...411141...m.- ...../.11401.61.10".-+.

DATE

RYMER OF QUESTIONS

NO. OF STUDENTS 'TAKING LICAM'TAKE40.* ,

LOCATION_

SUPERVISOR

Wei 441111,1104.11.1.

7'
O (00/

. ETo1/9q4.,/-
V0214

...,110111111.01.11111.11,

.11.001111100/11.4*

1141 B S 11

No. of optional omissions

Variable Nbighting Used? Yes or No
( if 'Yes, include weighting information

Detailed Referrals Desired? Yes or No

M - Manhattan
B - Brooklyn
S - Syosset
1.1- Old Westbury

If no reference is made to item analyses, disregard the "First

and Last Topic Tested."

Notes to Computor Center

Sort student answer cards on cc 80-72

other:

111.0

:



NEW YORK INSTITUTE OF TECHNOLOGY

ANSWER KEY PECIFICATION

11 - 21 -

Course No.
Exam No.
Alternate No.

31 -

2 - 12 22 - 1 32- 1

3 - 13 - 23 -
1

33 -

4 - 14- 24- 34 -

5- 15 - 25- 35 -

6- 16 - 26 - 1
36 -

1

7- 17 - 1 27 - 37 -

8- 18- ' 28 - 38-

9 19- 29- 39-

10 - 20 - 30 - 40 -

51 - 61 71 - ;'81 .6

52 - 62 - 72 - 1 82-

53 63 - 73 - 83 -

54 - 64 - 74 - 84 -

55 - 65 75 - 85 -

56 - 66 76 - 86 -

57 - 67 - 77- 87 -

58 .- 68 - 78 - 88-

59 - 69 - 79 - 89

60 - 70 - SO . 90 -

41 -

42 -

I43 -

44 -

i45-

46 -

47 -

48-
,

49 -

50 -

91 -

92 -

93 .

1 94

95

96 -

97

98 .

99 -

1100 --



Question No p
(3 Digits) I

TRIMII1

NEW YORK INSTITUTE OF TECHNOLOGY

TEST TOP S r CAT O

4.0111

Course
Exam No.
Alt. Exam No.

TOPIC RW3E/IS__

1".

44401114011*.,1Wo

M. --

,10..........i.w.--
111'

......r..

14.

.....

.---ili
1-----

-,... 0,110...-..., .....-... ,............ ,

114118.1.044.#.,, J 4,44.4.11,09.14, ,41,

.11. -

.4144.1.10440IMANfi* 11111..01, 11041411.imoil*4Clo.
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NEW YORK INSTITUTE OF TECHNOLOGY

ITEM ANALYSIS

Par;o 02'
COURSE S JECT

TOPIC

NUMBER; TITLE

11

4.441114,*



At tachment CC

Course and Curriculum Records

vtonvworogftARrottallt,



Attachment. ICC

The Course and Curriculum Records are the following:

I. Test andAuestionAggail - summarizes' student test perfor-
mance .. in terms. of mean, standard deviation and total responses
for both on and off-campus. pupils. In addition, each question,
is analyzed in terms of a frequency distribution of possible
answers. as.. well as the mean performance category ranking, of
students .. responding correctly and incorrectly to that question,

Course Header defines '. the current enrollment and number of
sections in the course. Eadh section is then summarized'
indicating: the student progress. distribution of completed
units. of study; the distribution of final grades; and the
distribution with respect to the differential pacing options.

3. Section Header the summary information indicates the enroll-
ment makeup, the distribution, of final grades and other
general information, In addition, the capability profile.
distribution is given assuming a nine, level distribution.

(stamina.) in esth of five capability categories. Also,
the cumulative academic index of the course enrollment is
distributed over nine. categories.

4. Unit Test Summary - this summary contains information on
student completions, repetiticas, grade distribution and
a question analysis indicating the distribution of correct
and incwrect responses of the unit test for each of the
fifteen unite of the course.

5. Examination Summarx - contains Quarterly, Hid-term (and
in the near future Final Exam) results similar to that
of the Unit Test Summary just described.
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